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ABSTRACT
This Doctoral Thesis presents findings from a series of studies that investigate the relationships
of children’s early social, emotional and behavioural development and environmental factors
with their later life (academic and non-academic) outcomes in adolescence. Using Ecological
Systems Theory as a framework, the studies follow the children’s development up to 10 years
later, investigating outcomes in primary and secondary school. Data for the research were
drawn from large national longitudinal datasets. Particularly, Studies 1 and 3 drew data from
the Longitudinal Study of Australian Children (LSAC; N = 10,090). Study 2 used data from
the Millennium Cohort Study (MCS; N = 18,552) in the UK. Statistical analyses included linear
and logistic regressions, and structural equation modelling. Results of these studies found that
child self-regulation at age 4–5 years was a consistent and robust predictor of both academic
(e.g., literacy, numeracy) and non-academic outcomes (e.g., substance use, bullying risky
behaviours) up to a decade later. Self-regulation not only predicted an adolescent’s
participation in negative behaviours (e.g., substance use, bullying, self-injurious behaviours),
but also their age of commencement and frequency. In addition to self-regulation, the child’s
home learning environment was a consistent predictor of early self-regulatory behaviours at
age 4–5 years and academic outcomes in primary and secondary school. Other socio-emotional
factors (i.e., emotional problems, peer problems) added some, but less consistent, explanatory
value for both academic and non-academic outcomes. Findings emphasise the importance of
early ‘non-cognitive’ (e.g., social, emotional) development in early childhood education and
care. These results also point to viable targets for early prevention, intervention and education.
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Chapter 1

CHAPTER 1: INTRODUCTION

1.1.

Introduction and Overview to the PhD Research
This thesis uses a series of longitudinal studies in order to explore influences upon the

trajectory of child development from birth to adolescence (14–15 years of age). Within this
snapshot of child development, the studies combine to investigate potential precursors from
various spheres of influence experienced by a child, including social, emotional, behavioural,
environment and demographic factors. Further, the studies seek to understand associations of
these factors with both academic outcomes and non-academic outcomes in early and midadolescence. The research thus deals with child development over a period of 15 years,
exploring factors from birth through to preschool (at age 4–5 years) predicting developmental
progress in high school (at age 14–15 years). As these aims are longitudinal, this research
leverages longitudinal data from large national and international datasets, namely the
Longitudinal Study of Australian Children (LSAC) and Millennium Cohort Study (MCS)
from the United Kingdom. This 15-year window into the trajectory of child development was
possible due to the availability of both parent- and teacher-rated measures of a child’s
development, access to national academic assessment outcomes (i.e., NAPLAN and National
Pupil Database, UK), and adolescent self-report measures of non-academic outcomes. Thus,
the research aims to provide insight into a child’s development broadly, longitudinally, and in
terms of a broad array of environmental influences (e.g., home and school environments).

1.2.

Overview of the Relevant Literature
The following literature review addresses research pertaining to childhood predictors

of later academic and non-academic development and outcomes in a broad and general sense.
More focused reviews of early childhood predictors of specific outcomes, as they pertain to
specific Thesis research questions, are contained in the empirical chapters (chapters 3–5) of
17
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the thesis. These predictors include childhood cognitive (e.g., working memory, IQ) and noncognitive factors (e.g., social, emotional and behavioural), self-regulation, core demographic
factors (e.g., parenting, socio-economic status), and environmental and experiential factors
(e.g., home learning environment). Substantial research has considered each of these factors
individually in the prediction of later life outcomes, but there remains little that considers
these factors concurrently to investigate the nature of their independent contributions.
1.2.1. Cognitive factors. There is substantial research on individual cognitive
factors contributing to child and adolescent academic success. A child’s intelligence (IQ) is
one such contributor that is robustly associated with later academic success. For example, IQ
has been shown to predict school readiness (Schaub, 2015), academic success (Herrnstein &
Murray, 1994), post-secondary academic achievement (Keage et al, 2016) and later
occupational outcomes (Fergusson, Horwood, & Ridder, 2005). Further, educational and
occupational outcomes, welfare dependence and unemployment outcomes are also predicted
by early childhood IQ (Fergusson et al., 2005). More recently, working memory (WM) – the
capacity to activate and coordinate information in mind – has been suggested as an even
stronger predictor of academic outcomes than IQ. That is, WM not only predicts subsequent
literacy and numeracy scores (Alloway & Alloway, 2010; Alloway & Passolunghi, 2011), but
has been found to be a stronger predictor of academic performance than IQ over a 6-year
period (Alloway & Alloway, 2010).
Childhood cognitive development also predicts non-academic (social, emotional and
behavioural) outcomes in later primary and high school. For example, child’s IQ is associated
with engagement in risky behaviours (Fergusson et al., 2005), while executive functions
(such as WM) have been associated with later childhood socialisation and emotional control
(Best, Miller, & Jones, 2009). A review of the National Child Development Survey (NCDS)
in the UK also found childhood cognitive ability to be associated with outcomes such as
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truancy, smoking, social skills, and employability. Further, Carneiro, Crawford, and
Goodman (2007) found that both later academic and social outcomes were associated with
childhood cognitive ability and non-cognitive factors. When childhood social skills were
considered, cognitive abilities were found to only marginally predict later academic success
(Carneiro et al., 2007). That social and behavioural factors seem to mediate the relationship
of cognitive abilities with later academic and non-academic outcomes thus complicates
matters, and remains an under-explored area that may have broad implications for trajectories
of child development. Associations of social, emotional, behavioural, environmental and
demographic factors with later cognitive and non-cognitive outcomes are thus the focus of
this Thesis.
1.2.2. Non-cognitive (social, emotional and behavioural) factors. There is
growing recognition of the relationship of child social-emotional factors with later academic
and non-academic outcomes, although the relative importance of particular factors remains
debated. Early behavioural problems are one such predictor (e.g., hyperactivity), which have
been associated with both child cognitive functioning and later educational outcomes
(Lambert, 1988). This pattern of association is evidenced in both clinical (e.g., children
diagnosed with ADHD) and non-clinical samples (Dobbs, Doctoroff, Fisher, & Arnold, 2006;
Loe & Feldman, 2007), across primary and secondary school. Comparison of children with
and without teacher-rated behavioural problems in Years 3 and 4, showed that children with
behavioural concerns achieved lower academic scores at the end of the year (Malecki &
Elliot, 2002). Poor social and peer relationships are also associated with earlier behavioural
problems in childhood (Bierman, Kalvin & Neinrichs, 2015). These earlier behavioural
problems also are associated with increased risk of pregnancy, criminal behaviour, bullying
behaviours and increased substance use in adolescence (Harpin, 2005; Realmuto et al., 2009;
Skinner et al., 2015; Verlinden et al., 2015).
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Child social networks and peer relationships may also have an impact upon their later
academic outcomes, particularly maths, reading and language scores (Dobbs et al., 2006;
Malecki & Elliot, 2002). Adolescents dropping out of school and criminal activity in early
adulthood are also related to early negative child social experiences (Caemmerer & Keith,
2015). Positive peer relationships not only are associated with higher academic achievement,
but also other more positive life choices in adolescence and into adulthood (Liem & Martin,
2011). However, although there is clear evidence in the literature for the association of peer
relationships and pro-social behaviours with academic and non-academic outcomes, there is
little research that considers these associations alongside other social-emotional factors. For
instance, in relation to the aforementioned associations for behavioural problems, social and
peer relations can both influence, and be influenced by, behavioural problems (Gazelle &
Ladd, 2003). The independent and unique contribution of these social-emotional factors for
academic outcomes thus remains unclear (Harpin, 2005; Taylor Chadwick, Heltinstall, &
Danckaerts, 1996). However, research is at least suggestive that behavioural issues, such as
hyperactive behaviours, might be the more powerful predictor amongst these factors (Taylor,
1998; Adams, Snowling, Hennessy & Kind, 1999).
Associations with academic and non-academic outcomes are not just limited to child
externalising behaviours and interactions. Child internalising behaviours (e.g., emotional
responses) have also been associated with later academic achievement (Henricsson & Rydell,
2006). Early negative emotions in primary school are associated with poorer academic
achievement across both childhood and adolescence (Izard et al., 2001; Klapp, 2016).
Further, emotional problems in childhood (e.g., depression, anxiety, internalising problems)
also have been associated with later adolescent academic achievement (Riglin, Petrides,
Frederickson, & Rice, 2014). Depression and anxiety, in childhood, have been shown to be
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consistent and strong predictors of academic success, with earlier onset further increasing
their predictive strength (Riglin et al., 2014).
Further, emotional problems are also associated with later non-academic outcomes.
Various studies have linked the impact of childhood emotional problems with increased
social isolation and mental health concerns in adolescence and adulthood (Hurd, Stoddard, &
Zimmerman, 2013), adolescent behavioural problems and bullying (Golmaryami et al., 2016;
Shapero & Steinberg, 2013), substance use (Fothergill & Ensminger, 2006), self-harm and
suicide (Mitrou et al., 2010). However, as with social development, behavioural problems
have a high comorbidity with emotional problems (Henricsson & Rydell, 2006). Further,
other social and behavioural factors predict similar outcomes as these aspects of emotional
development (Realmuto et al., 2009; Wills et al 2006). As a result, the relative contributions
of behavioural, social, emotional, contextual and demographic factors – when considered
concurrently – to later academic and non-academic outcomes remain unclear.
1.2.3. Self-regulation. Bridging the cognitive, behavioural, social and emotional is
self-regulation. Self-regulation is defined as the “ability to comply with a request, initiate and
cease activities according to situational demands, to modulate the intensity, frequency and
duration of verbal and motor acts in social and educational settings, to postpone acting upon a
desired object or goal, and to generate socially approved behaviour in the absence of external
monitors” (Kopp, 1982, p. 199). Self-regulation, although still developing into adolescence,
has a very rapid trajectory of development between 3–5 years of age (Montroy, Bowles,
Skibbe, McClelland & Morrison, 2016). Those children who, by school entry, have a high
level of self-regulation are more school ready, can better resist distractions and impulses, can
delay gratification, can pay and sustain attention, and can follow social and contextual rules
and conventions. However, there is a concerning minority of children that do not reach the
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level of self-regulation suggested as necessary for school readiness, with consequences that
persist into formal education (Montroy et al., 2016).
This positions self-regulation as another core competency that contributes to a child’s
academic progress and outcomes (Blair, 2002). In support of this, self-regulation has been
shown as a consistent and robust predictor of later academic outcomes throughout primary
(Neuenschwander, Rothlisberger, Cimeli, & Roebers, 2012), secondary (Moffitt et al., 2011;
Muenks, Wigfield, Yang, & O’Neal, 2017) and tertiary education (Moffitt et al., 2013). Even
more, interventions in pre-school settings to support the development of self-regulation have
yielded increased academic outcomes in maths and literacy (Dobbs et al., 2006; Schmitt,
McClelland, Tominey, & Acock, 2015). These associations are not just limited to short time
frames, but show associations with academic achievement (McClelland et al., 2007) and high
school dropout rates into adolescence (Moffitt et al., 2011).
Self-regulation has similarly been associated with non-academic outcomes into and
beyond adolescence. Moffitt, Poulton, and Caspi (2013) found longitudinal associations of
childhood self-regulation between 3 and 11 years of age on employment, health, financial and
delinquent behavioural outcomes in adulthood. Further, in refining the baseline measure of
self-regulation (3–5 years of age) Moffitt et al. (2013) found associations of self-regulation
with tobacco use, pregnancy, and school drop out in adolescence. Increased risks of alcohol
use (Quinn & Fromme, 2010; Wills, Walker, Mendoza, & Ainette, 2006), marijuana use
(Crockett, Raffaelli, & Shen, 2006), negative health outcomes (Bub, Robinson, & Curtis,
2016), and mental health concerns (Woodward, Lu, Morris, & Healey, 2016) in adolescents
and adulthood have also been associated with childhood levels of self-regulation.
Given the demonstrated associations of self-regulation with cognitive (Cadima,
Gamelas, McClelland, Peixoto, 2015; Pontiz et al., 2009), social-emotional (Evans &
Rosebaum, 2008; Moffitt et al., 2013; Woodward et al., 2016) and behavioural development
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(Crockett et al., 2006; Moffitt et al., 2013), it remains unclear to what extent self-regulation
shows independent associations with later-life outcomes, or might simply be a consequence
of those other aspects of development. A further possibility is that there is a set of additional
factors that influence not only later outcomes, but also these early years’ development
factors. Many have been proposed, including socio-economic status, maternal education,
home learning environment and parenting style, all of which could not only influence later
life outcomes, but also these cognitive and non-cognitive factors that have been speculated as
central to a child’s development.
1.2.4. Environmental and demographic factors. The impact of the child’s
environment on later outcomes should not be left out of the consideration of precursors of
later outcomes. Previous research has shown key relationships between some of these
environmental factors and later child and adolescence. Family’s socio-economic status (SES)
is one such factor associated with child social, emotional, behavioural and academic
development (Aber, Jones, & Cohen, 2000; Eamon, 2001b; Evans & English, 2002; Foster,
Lambert, Abbott-Shim, McCarty, & Franze, 2005). Additionally, parental education,
particularly maternal education, is associated with child development (Eamon, 2001a; Keage
et al., 2016). Just because parents have means and higher education to inform their child’s
rearing, however, does not provide the complete picture or precursors to development.
Parenting styles also are associated with child and adolescent outcomes, and in some studies
even more so than SES (Grolnick & Ryan, 1989). Anthony et al. (2005) provide evidence
that this association also extends to behavioural and social outcomes. However, even
parenting style has been suggested as an overly simplistic representation of a child’s learning
environment (Dornbusch, Ritter, Leiderman, Roberts, & Fairleigh, 1987; Turner, Chandler, &
Heffer, 2009).
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As a result, many studies instead consider children’s Home Learning Environment
(HLE). HLE is broadly defined as “learning opportunities that are provided to the child” in
and around the home (Melhuish et al., 2008, p100). This can include activities like reading,
going to the library, playing with numbers and letters, painting and drawing, and activities
with songs and rhymes. In Australia, a recent review of the National Assessment Program Literacy and Numeracy (NAPLAN) results showed that children with a comparatively more
deprived HLE (i.e., complex personal histories marked by multiple disadvantage, previous
low educational performance and instability of the HLE) scored 13–39 percentage points
lower across all academic domains than did children from more advantaged circumstances
(AIHW, 2015). Further, these comparatively poorer academic outcomes were linked to
family background and the transient nature of out of home care (Beauchamp, 2015). It is
therefore unsurprising that that the HLE has been shown, internationally, to be a consistent
predictor of later child academic outcomes (e.g., Melhuish et al., 2008). HLE is, due to its
nature, influenced by factors such as family SES, family composition and previous parental
educational experience (Foster et al., 2005; Grolnick & Ryan, 1989). However, while these
family factors are only moderately associated with HLE, a high HLE has been found to
reduce the effect of a disadvantaged family background on child academic achievement
(Anders et al., 2012).
In addition to HLE’s association with children’s literacy and numeracy development
(Anders et al., 2012; Melhuish et al., 2008; Sammons et al., 2008), there is some evidence
that it is also associated with social and emotional development (Aber et al., 2000; Anthony
et al., 2005; Evans & English, 2002; Foster et al., 2005). However, the longitudinal stability
of these relationships has not been well researched. It is also unclear to what extent HLE may
act as a predictor of child development, in addition to or at the exclusion of the previously
mentioned factors.
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1.2.5. Gaps in the literature. Although there is strong evidence regarding the
predictive nature of early cognitive development factors for later-life outcomes, there is less
research considering the importance of non-cognitive factors for later development.
Moreover, there is little concurrent analysis of the role of non-cognitive factors (e.g.
demographics, socio-emotional, environmental) for later-life outcomes, and even less that
investigates these associations longitudinally from the early years (age 4–5 years). This
Thesis aimed to address this gap in the literature, through exploring the concurrent and
longitudinal associations of early non-cognitive factors (at age 4–5 years) with subsequent
cognitive and non-cognitive outcomes in later childhood and adolescence. Specifically, this
Thesis investigated the following research questions;
1. Do socio-emotional factors in early childhood (age 4–5 years) predict academic
outcomes in primary and secondary school, after controlling for demographic and
environmental factors?
2.

Does early self-regulation (at age 4–5 years) account for the associations of
socio-emotional factors with later academic outcomes, after controlling socioemotional, demographic and environmental factors?

3. Does early self-regulation (age 4–5 years) also predict non-academic outcomes in
adolescence, after controlling socio-emotional, demographic and environmental
factors?
On the basis of the suggestive empirical evidence reviewed above, and supportive theoretical
frameworks (which are discussed next), it was expected that early socio-emotional factors –
in particular self-regulation – would predict later academic and non-academic outcomes in
adolescence, even when considered concurrently with other environmental and demographic
factors. While socio-emotional factors were expected to be amongst the most influential of
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the predictors evaluated, it was further expected that demographic and environment factors
(e.g., HLE, parenting practices) would retain predictive value.

1.3.

Theoretical Frameworks
Given the consideration of a broad range of developmental factors – cognitive, social,

emotional, self-regulatory, demographic, environmental and experiential – Bronfenbrenner’s
(2005) Ecological Systems Theory (EST) appears well suited to understand how these factors
inter-relate to influence child development. While this framework is broad in its account of
child development, it does not provide specific suggestions for which factors may be more or
less influential to a child’s developmental trajectories. As such, and given the hypothesis that
self-regulation will emerge as a core factor related to diverse developmental trajectories, a
second theoretical framework has been adopted for this research, namely, Hofmann’s (2012)
model of self-regulation that helps to understand its potential precursors, outcomes and
associated aspects of development. Together, these theories provide a strong framework for
hypothesising about the early antecedents (e.g., home learning environment, parenting style)
of academic and non-academic outcomes. Both theoretical frameworks are further outlined
below.
1.3.1. Ecological systems theory. The Ecological Systems Theory (EST) views a
child’s development through a series of interactions or, in Bronfenbrenner’s terms, the
“progressive mutual accommodation, throughout the life course, between an active growing
human being and the changing properties of the immediate settings in which the developing
person lives, as this process is affected by the relations between these settings, and by the
larger context in which the settings are embedded” (Bronfenbrenner, 2005, p. 107). The EST
thus considers broad environmental contributors to development, such as school, community,
culture, and parental background, all interacting with the developing child. The EST shows
how these interactions occur over five broad systems, represented by five concentric circles
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around the individual: the microsystem, mesosystem, exosystem, macrosystem and
chronosystem.
The EST proposes that the child is at the centre of the concentric circles, contained
within the microsystem. Each child has individual factors that influence their interactions
with their environment (e.g., gender, birth weight, health status). Immediately surrounding
the child is the microsystem containing components such as; home learning environment
parent-child interactions (e.g., parenting style, parent educational level). Additionally, the
microsystem is not just limited to the home environment, but extends to peer relationships at
school or other external direct interactions such as sporting groups. Encasing the microsystem
is the mesosystem, representing interactions that exist between the various microsystems in
the child’s environment (e.g., between the home and school environment). In the exosystem,
which is the next concentric circle, are factors that influence the previous systems such as the
media, politics, parental employment and income levels. Factors such as cultural values and
customs are captured within the macrosystem (Figure 1.1). In line with this framework for
understanding the complex interactions that influence child development, the current research
project will consider data from various systems and influences within these systems. Further
supporting adoption of this model, Bronfenbrenner’s model has been widely accepted in the
educational and child development literature, and forms the basis of large longitudinal studies
that are used within this thesis (AIFS, 2013; Institute of Education, 2014).
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Figure 1.1. Theoretical model for early childhood antecedents of later academic and non-academic
outcomes. Examples have been added, where possible, to illustrate factors that previous research has
identified as influential for children’s socio-emotional and academic development (to be explored
further in these PhD studies).

1.3.2. Self-regulation model. Self-regulation, as identified earlier, is a complex
system for exerting control over one’s behavioural, social, emotional and cognitive reactions
(Montroy et al., 2016). Due to this role of self-regulation, it is possible that other cognitive
and non-cognitive factors that are predictive of later child outcomes may in fact be subserved
by self-regulation. The identification of such an integrated model of self-regulation (e.g.,
Hofmann, Schmeichel, & Baddeley, 2012) enables integration of many of the factors
identified within Bronfenbrenner’s EST in relation to self-regulation. For instance, selfregulation is posited within Hofmann et al.’s (2012) model as facilitating both positive and
negative responses to one’s environment, thereby contributing to manifestations of
emotional, behavioural or social problems (Bernier, Carlson & Whipple, 2010; Cole, Matin,
& Dennis, 2004; Cole, Dennis, Smith-Simon, & Cohen, 2009). The advantages of selfregulation in an educational setting are also evident: the ability to sit still, resist distraction,
and focus and sustain attention will have important contributions to learning. Similarly, with
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non-academic outcomes, the ability to resist negative impulses that bring short-term relief
(e.g., drug use), but longer-term harm, will also influence diverse developmental trajectories.
According to Hofmann et al.’s (2012) model of self-regulation, key ingredients of
successful self-regulation are:
•

goal-setting (deciding and commencing a goal-directed behaviour);

•

motivation (to remain goal-directed, even when it becomes difficult to do so); and

•

capacity (to control attention and resist contrary competing interests, urges,
desires and cravings).

Successful self-regulation, according to this theoretical framework, indicates how individuals
may (or may not) choose and persist in being self-regulated, with consequences for a broad
range of behaviours and outcomes that require control of attention, thinking, behaviours,
emotions or social interactions. Similarly, it suggests how diverse factors contribute to the
development of these goal-setting, motivation and capacity components. As an example,
environmental factors (e.g., parenting, home learning environment) and demographic factors
(e.g., parental education level, socio-economic background) can impact the goals that are
privileged, the extent to which perseverance is valued, and opportunities and environments
that engage, challenge and extend self-regulation are provided. Together, this suggests the
influence of positive learning environments and experiences on self-regulation (e.g., HLE),
and the broad impact of early self-regulation development on cognitive and non-cognitive
outcomes.

1.4.

Current Project
The current project aims to concurrently examine a diverse range of factors proposed

to influence children’s cognitive and non-cognitive development, in order to identify factors
that may be particularly fertile for early intervention, education and prevention. In Study 1,
the research aims to explore the predictive nature of environmental and demographic factors
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on child non-cognitive outcomes (e.g., social, emotional and behavioural factors) and, then,
associations of these non-cognitive factors with children’s academic outcomes. This provides
an initial basis from which to predict, replicate, refine and extend in the subsequent planned
studies. In Study 2, this initial modelling is extended to evaluate identified antecedents and
early social-emotional development together, in a structural equation model, to investigate
influences on academic outcomes. The additional consideration of self-regulation and HLE
further permits investigation of the potential primacy of these factors to early developmental
trajectories. Lastly, in Study 3, these aspects of early development are investigated in relation
to non-cognitive outcomes, to understand their concurrent associations with developmental
outcomes more broadly.

1.5.

Study 1 Aims and Objectives
Study 1 integrates and investigates associations of various factors described within the

Ecological Systems Theory (EST) to understand the influence of these factors on children’s
social, emotional and behavioural development and, subsequently, how these ‘non-cognitive’
factors relate to later academic achievement. While previous research has established the
influence of many of these factors individually, there is need to understand concurrent
associations and relative contributions of these factors. Specifically, this study is undertaken
in two stages. Initially, factors proposed to predict early social, emotional and behavioural
development (at 4–5 years of age) are concurrent considered through linear regression
analyses of longitudinal data. Secondly, the relationship between child social, emotional and
behavioural factors (4–5 years of age) and academic outcomes in late primary and early
secondary school (6–11 years of age) are considered, controlling for earlier antecedents found
to be significant.
Data for this study are drawn from the Longitudinal Study of Australian Children
(LSAC). LSAC, funded as part of the Australian Government’s Growing up in Australia
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study (DSS, 2017), is a large, longitudinal and nationally representative study of more than
10,000 Australian children. Further information on the LSAC study and data set can be found
in Chapter 2.

1.6.

Study 2 Aims and Objectives
The second study builds on the initial study by: (a) modeling those factors emerging

as significant in a more-complex structural equation model; and (b) incorporating additional
factors that have been speculated to be prominent contributors to child development, namely
HLE and early self-regulation. Further, use of an alternative international dataset serves to
replicate and extend these earlier findings, while avoiding sample- or country-specific results
and conclusions.
Specifically, Study 2 draws its longitudinal child sample from the Millennium Cohort
Study (MCS) in the UK. The MCS is a longitudinal study of child development across the
United Kingdom (UK), focusing on children, their families, and the broader socio-economic
environment in which they grow up (Plewis, Calderwood, Hawkes, Hughes, & Joshi, 2007).
Due to general cultural similarities between Australia and the UK, it was not expected that
contextual differences between the two child samples would unduly hinder reconciliation or
synthesis of results across the analyses conducted for this Thesis. Instead, the use of multicountry data serves to both replicate and extend the findings of each study, thereby providing
additional confidence in the broad generalisability of these results. That said, it is noted that
analysis and interpretation is constrained by the variables available in these datasets and their
comparability. Nevertheless, valid and reliability indices for each construct of interest was
available in both datasets. Further details on the structure and methodology of the MCS study
and data can be found in Chapter 2.
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1.7.

Study 3 Aims and Objectives
In Study 3, the extent to which these relationships translate to non-academic outcomes

with adolescents is investigated, again using LSAC data. Particularly, Study 3 focuses on the
associations of early development factors identified in Study 2 on non-academic outcomes at
14–15 years of age. Factor explored include bullying and other risk-taking behaviours (e.g.,
smoking, alcohol consumption, sexual activity and drug usage). For these analyses, LSAC’s
K cohort was used to investigate longitudinal associations from 4–5 (Wave 1) to 14–15 years
of age (Wave 6).

1.8.

Structure of the Thesis
The Thesis is structured into six chapters, including the current introduction chapter

(Chapter 1). Chapter 2 presents the overarching methodology for the Thesis, providing an
overview of the data collection methods and measures utilised across the studies. Chapter 3
presents the first study that undertaken as part of this PhD research (Study 1), which
concurrently evaluates factors that predict social-emotional development, and then how these
factors predict academic outcomes. This manuscript has been accepted for publication:
Hammer, D., Melhuish, E., & Howard, S. J. (2017). Do aspects of social, emotional and
behavioural development in the pre-school period predict later cognitive and academic
attainment? Australian Journal of Education, 61(3), 270–287. Chapter 4 presents the second
study of this PhD research (Study 2), which models these factors concurrently and
additionally considers HLE and self-regulation. This manuscript was also accepted for
publication as follows: Hammer, D., Melhuish, E., & Howard, S. J. (2017) Antecedents and
consequences of social-emotional development: A longitudinal study of academic
achievement. Archives of Scientific Psychology, 5, 1–13. Chapter 5 presents the third study of
this PhD research (Study 3), which explores the relationship of these early aspects of child
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development with non-academic adolescent outcomes. This manuscript has been submitted to
the ‘Australian New Zealand Journal of Psychiatry’ for review: Hammer, D., Melhuish, E., &
Howard, S. J. (2017). Childhood self-regulation, adolescent risky behaviours and substance
use: A ten-year longitudinal study. A general discussion for this series of studies is presented
in Chapter 6. This chapter reviews the main research aims and objectives, discussing the key
findings, implications, limitations and applications when synthesising across these studies.
All chapters have been formatted to APA style, rather than their published format.
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CHAPTER 2: THESIS METHODOLOGY

2.1.

Introduction
This chapter presents the overarching methodology for the investigations conducted

as part of this Thesis. The aim of this chapter is to provide the reader with background on the
datasets used in the research (i.e., Longitudinal Study of Australian Children, Millennium
Cohort Study) on which the current analyses and investigations were conducted. Further, this
chapter provides background on the measures used in the research and an overview of their
reliability and validity. As identified in Chapter 1, this Thesis is comprised of three studies,
each of which individually addressed one of the main research questions (Figure 2.1).
Datasets for these investigations were selected due to their large scale, representativeness and
focus young children at baseline. Although there are differences between Australia and the
UK, there are general cultural similarities that supports the ability to replicate and synthesise
results across the studies.

Study 1
Socio-emotional
factors and Academic
outcomes
(LSAC dataset)

Study 2
Socio-emotional factors, self
–regulation and academic
outcomes
(MCS dataset)

Study 3
Socio-emotional factors, selfregulation and non-academic
outcomes
(LSAC dataset)

Figure 2.1. Outline of planned study structure

2.2.

Longitudinal Study of Australian Children
The Longitudinal Study of Australian Children (LSAC) involves a collaborative

partnership between the Department of Social Services (DSS), the Australian Institute of
44

Chapter 2
Family Studies (AIFS) and the Australian Bureau of Statistics (ABS). Commenced in 2004
with two cohorts of children (a cohort followed from birth and a cohort followed from their
final prior-to-school year), LSAC aims to study the impacts of the Australian cultural and
social environment on child development. Utilising Bronfenbrenner’s EST (AIFS, 2013),
LSAC adopts a broad holistic focus of child development, collecting data from the child’s
family, school (pre-school/childcare), peers, neighbourhood and society, thereby aiming to
enable understanding of “child development within the current social economic environment”
(Australian Institute of Family Studies, 2013, p 8).
For recruitment, LSAC adopted a two-stage clustered design: first selecting postcodes
in a stratified random manner to ensure population representativeness; then random selecting
children from within those 311 postcodes for each cohort (a birth sample and a kindergarten
sample). An average of 40 children per postcode were recruited in the larger states, and 20
children per postcode in the smaller states and territories. This provided a sample that was
broadly representative of Australian infants and 4–5-year-olds (Soloff, Lawence, & Johnston,
2005). Data collection commenced in 2004 with the recruitment of 10,090 children, split
relatively evenly into a cohort that was born in that commencement year (B cohort) and those
who were in their final year-before-schooling (4–5 years of age; K cohort). The function of
the two cohorts was to provide greater confidence that results obtained from the data are not
specific for one group of children, but can be generalised to other cohorts of children (AIFS,
2002). Data continues to be collected biennially from the participants and their families, with
current data available for children at 10–11 years of age (B cohort) or 14–15 years of age (K
cohort). Participant retention within the LSAC study has been relatively high (Table 2.1).
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Table 2.1
Response rates for waves 1–5 in the Longitudinal Study of Australian Children
B Cohort
K Cohort
Eligible
Actual
%
Eligible
Actual
Wave 1
5107
5107
100
4983
4983
Wave 2
4606
90
4464
Wave 3
4386
86
4331
Wave 4
4242
82
4164
Wave 5
4085
80
3956
Wave 6
3764
74
3537
Note. Data are drawn from Australian Institute of Family Studies (2015).

%
100
90
87
84
79
71

2.2.1. LSAC survey instruments. Data analysed for the current study were drawn
from Wave 1 to Wave 6, which used a combination of face-to-face interviews, computerbased survey tools and paper-based survey tools. The following describes the survey
instruments used in LSAC that are relevant to the current investigations and analyses. Studies
that utilised the LSAC dataset can be found in Chapter 3 and Chapter 5.
Child demographics and individual characteristics (at age 4–5 years).
Hostile Parenting Scale. The Hostile Parenting Scale is a 5-item self-report scale.
Items are rated by parents on a 10-point Likert scale (1 = “Not at all” to 10 = “All the time”)
on such statements as “I have raised my voice with or shouted at this child”. Items were then
averaged to generate a ‘hostile parenting’ score. The scale was adapted for LSAC from the
Early Childhood Longitudinal Study of Children, Birth Cohort [ECLS-B] and the National
Longitudinal Survey of Children and Youth 1998–1999 (NLSCY; AIFS, 2018). The measure
has been shown to have good predictive validity for later child outcomes (AIFS, 2016).
Angry Parenting Scale. The Angry Parenting Scale is a 5-item parent self-report
scale. Items are rated on a 5-point Likert scale ranging from 1 (never/almost never) to 5 (all
the time), on statements such as ‘How often are you angry when you punish this child’.
Scores on these items were averaged to produce an overall angry parenting index. This scale
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was adapted from the National Longitudinal Survey of Children and Youth (NLSCY): Cycle
3 (Survey Instruments, 1998–1999, Parent Questionnaire; AIFS, 2018). The measure has
been shown to have good predictive validity for adolescents’ transition to high school (AIFS,
2015).
Socioeconomic status (SES). SES was indexed by the Australian Bureau of Statistics’
Socio-Economic Index for Areas (SIEFA) Relative Advantage/Disadvantage scale. This is an
area-level index of SES that considers typical income, education, employment, occupation
and housing within the area (Pink, 2013). The SIEFA index has been shown to have good
internal consistency (a = 0.98) with the Index of Relative Socio-economic Advantage and
Disadvantage (IRSAD); Pink, 2013).
Parents’ education level. Highest level of education completed was assessed for both
mother (parent 1) and father (parent 2), using a 6-point Likert scale identifying the highest
level of education completed (1= ‘less than year 12’ to 6 = ‘post graduate studies’).
Home learning environment (HLE). Home Learning Environment was created as a
composite measure of parent-reported activities outside the (pre-)school environment. The
index is a composite index of the following HLE activities: the frequency of storytelling in
the prior 7-day period (ranging from 0 = none to 3 = every 6 to 7 days); frequency of reading
in the prior 7-day period (ranging from 0 = none to 3 = every 6 to 7 days); amount of time
child is read to per day over the prior 7-day period (0 = not read to, to 3 = >60 minutes); and
out of home activities (e.g., visits to libraries, museums, sporting activities). Dichotomous
responses (“yes” or “no”) to whether parents take their child on visits to libraries, visits to
museums (over the previous month), and child participation sporting activities (over the
previous six months), were combined to measure child out-of-home activities (0 = none to 3
= participation in all activities). Melhuish et al. (2008) found that this combination of early
in- and out-of-home activities at 3–5 years of age had good predictive validity, predicting
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literacy and numeracy abilities in primary school, and later academic and social outcomes at
18 years of age (Sammons et al., 2015).
Other demographic data. This Thesis also considered the following demographic
characteristics: child’s birth weight, child gender, and mother’s age at child’s birth.
Early socio-emotional development factors (at age 4–5 years).
Strengths and Difficulties Questionnaire (SDQ). The SDQ is a 25-item scale with the
following five subscales (each comprised of five items): prosocial behaviour (e.g., ‘the child
shares readily with other children’), conduct problems (e.g., ‘the child often fights with other
children’), hyperactivity (e.g., ‘the child is easily distracted and concentration wanders’), peer
problems (e.g., ‘other child or young people pick or bully the child’), and emotional problems
(e.g., ‘child worries a lot’). All items are rated on a Likert scale ranging from 0 (Not true) to 2
(Certainly true). The SDQ has acceptable internal consistency for use over the age groups
within the study (a = .73; Goodman, 2001).
Self-regulation measure. A self-regulation measure for children 4–5 years of age was
constructed using available LSAC items that were aligned with theoretical models of selfregulation (Hofmann et al., 2012) and empirically validated indices (e.g., concurrent validity
with factors that conceptually relate to self-regulation; Moffitt et al. 2011). Items were drawn
from a combination of parent-, teacher- and observer-rated items (see Table 5.1).
Specifically, the current self-regulation index consisted of 20 items: three parent- and one
observer-report temperament items (e.g., “If this child is upset, it is hard to comfort him/her”,
“child likes to complete one task or activity before going onto the next”); and 16 teacherand parent-rated items (e.g., “child not able to sit still”, “child has a good attention span”;
Goodman 1997). As these items were on differing scales (i.e., a 6-point temperament scale
ranging from 1 = almost never to 6 = almost always; a 3-point SDQ scale from 1 = not true to
3 = certainly true), items were standardised and then averaged to create a composite self-
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regulation index. This index has also been shown to have good predictive validity within
previous studies (Howard, Vella, & Cliff, 2017) and showed good reliability in the current
study (a =.86).
Academic outcome variables (at ages 8, 10 and 12 years).
National Assessment Program Literacy and Numeracy (NAPLAN). Child academic
outcomes were captured by the child’s NAPLAN results from Year 3 to Year 9. NAPLAN is
a national standardised assessment for Australia administered to all students every other year
from Year 3 to 9, with assessments in reading, writing, language conventions and numeracy.
NAPLAN scores were matched and integrated with LSAC data, by the LSAC study team, on
the following variables: child’s first name, child surname, child’s date of birth, school name
and school postcode (Daraganova, Edwards, & Sipthorp, 2013). This yielded a 98.4% match
between at least one year level (Year 3, Year 5 and /or Year 7) of a child’s NAPLAN scores
and LSAC data within the K Cohort in LSAC (Daraganova et al., 2013).
Non-academic outcome variables (at age 14–15 years).
Adolescent risky behaviours. Risky behaviours in adolescence were considered nonacademic outcomes. The full complement of risky behaviours considered is provided in Table
2.2. Engagement, age of onset, recency of engagement in the activity/behaviour was available
for some measures, while other measures included were dichotomous variables.
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Table 2.2
Outcome Variables at 14–15 Years of Age (LSAC Wave 6)
Dichotomous variables

Continuous variables

Have you ever had sex
Have you ever had a cigarette
Have you smoked in the last 12 months
Have you smoked in the last 4 weeks
Have you ever had an alcoholic drink
Have you consumed alcohol in the last 12
months
Have you consumed alcohol in the last 4 weeks
Have you ever had Marijuana
Have you ever tried sniffing
Have you ever had other drugs
Have you thought about hurting yourself on
purpose
Have you hurt yourself on purpose
Have you considered attempting suicide
Have you made a plan about how you would
attempt suicide
Do you use sun protection
Bullying behaviours: indexed by a 11
dichotomous items self-report reflecting actions
(e.g. I hit/kicked someone, I used force to steal
something)

Age of first time you had sex (years)
Age of first cigarette (years)

2.3.

Age of first alcoholic drink (years)
Frequency of following school rules over a 6
month period (1= never to 5 = 10 or more times)

Frequency of attempting suicide

Millennium Cohort Study (MCS)
Commencing in 2000, the MCS is a representative sample of approximately 19,000

children born between 2000–2001 across England, Ireland, Wales and Scotland. The MCS is
funded by the Economic and Social Research Council (ESRC) to gain an understanding of
the impacts of cultural and environmental factors on children’s development. Its participants
were recruited from a random sample of electoral wards across all four countries of the UK.
In order to have adequate representation, sampling was stratification by ethnic background,
disadvantage, region and ward size (Plewis, 2007).
To date there have been 6 waves of data collected within the MCS: Wave 1 (MCS1; 9
months old); Wave 2 (MCS2; 3 years of age); Wave 3 (MCS3; 5 years of age); Wave 4
(MCS4; 7 years of age); Wave 5 (MCS5; 11 years of age); and Wave 6 (MCS6: 14 years of
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age). For the purposes of the current research, data from MCS 1 to MCS 5 were used. Sample
retention at Wave 5 was 69% of the original sample. Data retention and response rates for all
current waves of the MCS are presented in Table 2.3.
Table 2.3
Response and Retention rates from Wave 1 to Wave 5 Millennium Cohort Study

Responses

MCS1
Freq
%
18 552
96.4

MCS2
Freq
%
15 590
81.0

MCS3
Freq
%
15 246
79.2

MCS4
Freq
%
13 857
72.0

MCS5
Freq
%
13 287
69

Note. Figures are drawn from Mostafa (2014).
2.3.1. MCS survey instruments. A number of MCS survey instruments were in
common with LSAC measures, and as such will not be described again here. There were:
Strengths and Difficulties Questionnaire (SDQ); and the Home Learning Environment (HLE)
Index. All utilised measures unique to MCS are described below.
Demographics/characteristics (at age 4–5 years).
Parent Risk Index (PRI). The Parent Risk Index is a composite score that is derived
from six parenting variables: an observer rating of mother’s responsivity to child; an observer
rating of mother’s acceptance of child; and mother’s self-ratings of parent-child conflict,
parent child closeness, discipline and home chaos. Variables combine to provide a composite
PRI score ranging from 0 to 12. PRI has been shown to be a significant predictor of positive
and negative behaviours (e.g., social, self-regulatory) at age 3 (Melhuish et al., 2008).
Parental education level. Highest level of education completed was assessed for both
mother (Parent 1) and father (Parent 2), using a 4-point Likert scale (1 = ‘less than year 12’ to
4 = ‘degree or higher’).
Other Demographic Variables. Analyses in this Thesis also considered the following
demographic characteristics: child gender; and family income.
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Early socio-emotional development factors (at age 4–5 years).
Behavioural self-regulation. Behavioural self-regulation was assessed using a motherrated 5-item scale. The scale is an extension of the SDQ created specifically for the National
Evaluation of Sure Start. Scores for the scale are derived from the mean of its five items (e.g.,
“child likes to work things out for self”, “child persists in the face of difficult tasks”; Schoon,
Joshi, & Smith, 2012). Internal constancy of the self-regulation scale has been shown to be
good (a=.92; Sammons et al., 2003).
Academic Outcomes Variables (at age 7 years). Children’s numeracy and literacy
data was drawn from teacher-report assessments of reading, writing, spoken language and
mathematics undertaken as part of England’s national curriculum framework at 7 years of age
(Key Stage 1; Department of Education, 2013). England’s national curriculum provides
guidelines on the subjects that need to be taught to children within state-funded schools.
Assessments of children’s attainment according to curriculum guidelines are regularly
undertaken across both primary and secondary school, including at the end of Key Stage 1.
These national assessments are indexed against progress standards within England’s National
Curriculum, identifying expected student achievements at each key stage (Department for
Education, 2013). Stobart (2009) suggests that through these ongoing assessments across the
whole curriculum, as well as between-school moderation, threats to validity (e.g., construct
underrepresentation) are reduced. For this study literacy was indexed by reading, writing and
speaking outcomes. Further details on literacy and numeracy outcomes at Key Stage 1 can be
found in The National Curriculum in England: Key Stage 1 and 2 framework document
(Department for Education, 2013).
Specific measures relevant to each study, as well as their combinations and analyses,
are described more fully in their relevant chapters (chapters 3 to 5).
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CHAPTER 3: DO ASPECTS OF SOCIAL, EMOTIONAL AND BEHAVIOURAL
DEVELOPMENT IN THE PRE-SCHOOL PERIOD PREDICT LATER COGNITIVE
AND ACADEMIC ATTAINMENT?

3.1.

Preamble
The following chapter presents the initial paper of the Doctoral thesis that evaluated

concurrently factors that predict child social, emotional and behavioural outcomes (age 4–5
years), and in-turn the predictive relationship of these factors with later. Initial findings on
the concurrent analysis of predictors of child social, emotional and behavioural factors was
presented at the 17th European Conference on Developmental Psychology, Braga, Portugal
(2015). Further, the completed study was submitted and accepted for publication in the
‘Australian Journal of Education’ (2017).

Hammer, D., Melhuish, E., & Howard, S. J. (2017). Do aspects of social, emotional and
behavioural development in the pre-school period predict later cognitive and
academic attainment? Australian Journal of Education, 61(3), 270–287.
doi:10.1177/0004944117729514
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3.2.

Abstract

Some aspects of child social, emotional and behavioural (non-cognitive) development in preschool have independently been shown to predict academic outcomes in later primary and
early high school. However, the extent to which each aspect uniquely predicts these outcomes
remains unclear. It is also unclear as to what mechanisms may predict these aspects of noncognitive development. To address these issues, the current study sought to explore the
antecedents to, and the predictive strength of, prominent aspects of early non-cognitive
development (e.g., hyperactivity, pro-social behaviour, peer and conduct problems at 4–5
years of age) on children’s academic achievement (at 6–11 years of age) with a large,
longitudinal and nationally representative sample. The study found early hyperactivity to be
the strongest predictor of academic achievement at age 10–11 years of age. Further, early
hostile parenting styles, child’s gender, and parental educational levels were the strongest and
most consistent predictors of children’s non-cognitive development. Findings from this study
further clarify the relational nature of aspects of non-cognitive development and academic
outcomes, as well as the factors that best predict early non-cognitive development.
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3.3.

Introduction
It is well established that demographic factors such as gender (Bussey & Bandura,

1999; Maguire, Niens, McCann, & Connolly, 2016), birth weight (Gray, Indurkhya, &
McCorrmick, 2004; Hutchinson et al., 2011) and socio-economic background (Sirin, 2005)
each relate to children’s social, emotional and behavioural (‘non-cognitive’) development and
academic outcomes. Parents/caregivers are also influential in children’s outcomes, with
research showing predictive strength for level of parental education (Foster, Lambert, AbbottShim, McCarty, & Franze, 2005), parents’ age (Geronimus, Korenman, & Hillemeier, 1994)
and parenting styles (hostile parenting in particular; Grolnick & Ryan, 1989; Heckman,
Stixrud, & Urzua, 2006). While there are various additional individual, demographic and
familial factors that have also been posited to influence non-cognitive development (e.g.,
gestational age, parental depression, parental smoking; Clarke et al., 2012; Gardner et al.,
2004; Rosenthal & Weitzman, 2011), these are often less consistent, robust or predictive in
their associations to later outcomes. The importance of non-cognitive development – which
includes, but is not limited to, hyperactivity, conduct problems, peer problems, pro-social
behaviours, and emotional problems (e.g., Gross, 1998; Ponitz, Matthews, & Morrison, 2009;
Trentacosta & Shaw, 2009) – is that they appear to relate to child outcomes over and above
cognitive factors (Carneiro, Crawford, & Goodman, 2007). This has led some to suggest a
need for educators to also support children’s non-cognitive development in preschool and
formal schooling (Henricsson & Rydell, 2006; Sammons et al., 2008).
Mounting evidence links early behavioural control, in particular, with later academic
outcomes. For instance, hyperactivity – a hallmark symptom of Attention-Deficit/
Hyperactivity Disorder (ADHD) – in the preschool years is associated with comparatively
poorer academic outcomes in early adolescence, compared to same-aged peers (Stergiakouli
et al., 2016). Further, the influence of ADHD in childhood can persist into adulthood,
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disrupting employment and personal life (Harpin, 2005). Poor academic outcomes are not
limited to those children who have been diagnosed with ADHD; similar patterns of academic
outcomes occur in children with higher hyperactivity from the general population (Loe &
Feldman, 2007). These influences in early childhood are not limited to academic pursuits, but
independently predict impaired social adjustment in adolsecence, even after controlling for
child conduct problems (Taylor et al., 1996).
Research has also found links between a child’s early emotional regulation and later
academic achievement (Howse, Lange, Farran, & Boyles, 2003; Raver et al., 2011). For
instance, a meta-analysis showed children’s early attentional issues (i.e., sustained attention,
distractibility) and internalising issues (i.e., anxiety, personality problems, depressive moods)
were particularly strong in their prediction of future academic outcomes (Horne & Packard,
1985). Similarly, in a longitudinal Australian study, Sawyer et al. (2014) found that selfregulation of emotions and task attentiveness at 2–3 years old predicted literacy and
numeracy outcomes at 6–7 years of age.
Children’s peer relationships have also been linked to their academic achievement in
adolescence (Liem & Martin, 2011). For instance, early prosocial interactions have been
found to have stronger associations with academic outcomes in adolescence than negative
behaviours (Caprara et al., 2000). Both externalising (behavioural) and internalising
(emotional) problems in Year 1 of a child’s schooling have been shown to affect child peer
relations, social competence and academic achievement in Year 6 (Henricsson & Rydell,
2006). Further to this, Malecki and Elliot (2002), when investigating both children’s social
skills and behavioural problems, found that both correlated with academic outcomes, but only
social skills were predictive of later academic outcomes. The influence of peer relationships
within the school environment (school connectedness) is not just limited to academic
outcomes, but also later adolescent mental health and internalising behaviours (emotional
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problems), further influencing academic and career choices (Rothan et al, 2009; Shochet,
Dadds, Ham, & Montague, 2006).
While this evidence shows the contribution of non-cognitive factors to academic
outcomes, when considered together, greater clarity is needed around the unique and
concurrent contributions of these early social, emotional and behavioural aspects of
development with later academic outcomes, after controlling for other influential covariates.
At present, it is unclear what social, emotional and behavioural factors most strongly predict
children’s academic and cognitive outcomes and, by extension, factors that may be
particularly important for prevention, education and intervention. The current study thus
sought to: (1) investigate the concurrent associations between early parental and demographic
factors (from as early as birth) on the development of non-cognitive skills in the preschool
years (as rated by parents and educators at age 4–5); and (2) investigate concurrent predictive
associations between these non-cognitive factors and children’s subsequent academic
achievement from ages 6 to 11 years (i.e., literacy, reading comprehension, numeracy, as
measured by a national standardised educational assessment). This was achieved using a
large-scale longitudinal dataset of Australian children. Analyses were also replicated (to
evaluate consistency and robustness of findings) to the extent possible using a second cohort
of Australian children from the same study. Consistent with previous research it was
predicted that the included range of demographic variables would also predict early noncognitive skill development. Given the strength of findings around hyperactivity and its
influence on learning and academic achievement, it was further predicted that hyperactivity
would provide strong (negative) associations with subsequent academic outcomes. As a
consequence, it was not expected that the other non-cognitive factors would provide
consistent additional explanatory value beyond that of hyperactivity.
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3.4.

Method
3.4.1 Participants. Data were drawn from the Longitudinal Study of Australian

Children (LSAC). LSAC is a nationally representative, longitudinal study of child
development, with a slight bias toward children from metropolitan areas (Soloff, Lawrence,
& Johnstone, 2005). Commenced in 2004, the study consists of two cohorts: children
followed since birth (B Cohort) and children followed since Kindergarten (K Cohort, 4–5
years old; AIFS, 2013).
The present study used data from the K Cohort (N = 4,983) as its initial sample (girls
= 49.1%) and the B Cohort (N = 5,107) as its replication sample (girls = 48.9%). While slight
demographic differences exist between the two cohorts in terms of parental education,
disproportionate representation of study children from capital cities and regional centres, and
higher rates of international births within the K cohort (AIFS, 2015), these factors were
controlled for in analyses. LSAC data were collected every two years over the ten years of
data available for this study.
The retention rate for participants from 2004 to 2012 was 79.4%, and further
breakdown of sample characteristics is given in AIFS (2013). Missing data were identified as
Missing at Random (MAR) from analyses of attrition rates in preceding waves of collection
(Nicholson, Deboeck, & Howard, 2017).
3.4.2. Measures. Measures were selected from those available within LSAC to
capture child and family demographics/characteristics (4–5 years of age), non-cognitive
development (4–5 years of age), and subsequent academic outcomes (6–11 years of age). In
most cases, other than that explicitly identified as teacher-report data, the demographic,
family and non-cognitive data was reported by ‘parent 1’. LSAC defines parent 1 as “the
person who knows most about the study child, usually biological mother”, while “parent 2 is
parent 1’s partner or other adult in the home with a parental relationship to the study child”
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(AIFS, 2013, p. 9). Biological parental relationships represented 99.3% (B cohort) and 96.5%
(K cohort) of LSAC families. This rate of biological versus other caregiver relationships
(foster parents, other family care givers) is broadly representative of the Australian
population (ABS, 2011). Children’s academic outcomes were measured by national
standardised educational assessments (i.e., NAPLAN) or through commercial standardised
assessments (e.g., PPVT).
Demographics/characteristics (collected at 4–5 years of age). Hostile parenting was
indexed by the 5-item self-report Hostile Parenting scale (AIFS, 2013). Items are rated on a
10-point Likert scale (1 = ‘Not at all’ to 10 = ‘All the time’, on statements such as ‘I have
raised my voice with or shouted at this child’), which were averaged to generate a ‘hostile
parenting’ score. Socioeconomic status was indexed by the Socio-Economic Index for Areas
(SEIFA) Relative Advantage/Disadvantage scale, developed by the Australian Bureau of
Statistics, which captures aspects of socioeconomic status at an area level, including typical
income, education, employment, occupation, and housing within the area (Pink, 2013). To
assess the level of education of the mother (parent 1) and father (parent 2) a 6-point Likert
scale was used to identify highest level of education completed (1 = ‘less than Year 12’ to 6 =
‘post-graduate studies’). For the current study, other demographic characteristics considered
were the child’s birth weight, gender, and mother’s age at time of birth.
Non-cognitive development (collected at 4–5 years of age). Children’s social,
emotional and behavioural development was measured using educator and parent ratings on
the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). Both parent and
educator ratings were used given the common disparity in evaluations of a child’s social and
behavioural development across environments and raters (Antrop, Roeyers, Oosteriann, &
VanOost, 2002) and the finding that each rating source may predict different outcomes
(Sharp, Croudace, Goodyer, & Amtmann, 2005). The SDQ is a 25-item scale, with the
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following five subscales (each comprised of five items): prosocial behaviour (e.g., ‘the child
shares readily with other children’), conduct problems (e.g., ‘the child often fights with other
children’), hyperactivity (e.g., ‘the child is easily distracted and concentration wanders’), peer
problems (e.g., ‘other children or young people pick on or bully the child’), and emotional
problems (e.g., ‘child worries a lot’). All items were rated on a Likert scale ranging from 0
(Not true) to 2 (Certainly true). The SDQ has acceptable internal consistency for use with this
age group (a = .73; Goodman, 2001).
Cognitive and academic outcomes (collected at 6–11 years of age). The 23-item
version of the Peabody Picture Vocabulary Test 3rd edition (PPVT-III; Dunn & Dunn, 1997)
was adopted as a measure of language development. For this measure, children are presented
with a series of pictures and the child is asked to recognise the picture corresponding to a
spoken word (Dunn & Dunn, 1997). The PPVT-III has good reliability (a = .76; Rothman,
2003). Academic outcomes were assessed in each of years 3, 5, and 7 using the National
Assessment Program – Literacy and Numeracy assessment (NAPLAN; ACARA, 2013). It is
a national standardised assessment for Australia, administered to all students every other year
from Year 3 to Year 9, with assessments of reading, writing, language conventions, and
numeracy. Results for reading, writing, spelling, grammar and punctuation (combined as a
literacy index) and numeracy were considered for the purposes of this study.

3.5.

Results
3.5.1. Antecedents of non-cognitive behaviours. To investigate the antecedents of

children’s non-cognitive behaviours at age 4–5 years, linear regressions were undertaken
using K cohort SDQ subscales as outcome variables, as rated by parents and teachers.
Correlations amongst SDQ subscales ranged from: r = .12 to .48 for parent ratings; from r =
.13 to .57 for teacher ratings; and from r = .18 to .37 between parent and teacher ratings of
the same subscale (Table 3.1). Predictors of non-cognitive behaviours were hostile parenting,
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maternal age, SEIFA, educational attainment of the mother and father, child’s birth weight
and child gender. All regressions were replicated, to the extent possible, with the B cohort to
confirm initial findings. All predictor standardised beta (b) weights and p values are reported
in Table 3.2 Results are summarised below.
Emotional problems. A regression on parent-rated emotional problems indicated
hostile parenting and maternal age were associated with emotional problems at 4–5 years of
age. These predictors were also significant within the B cohort, with child’s gender
additionally associated with emotional problems in this cohort. None of the variables
investigated, however, predicted teacher ratings of emotional problems at 4–5 years of age.
Conduct problems. The regression on parent ratings of child conduct problems at age
4–5 years showed strong effect sizes for hostile parenting, and more modest effect sizes for
maternal education and SES. Replication with the B cohort showed comparable results,
except maternal education was no longer a significant predictor. Results for teacher ratings of
conduct problems also indicated father’s hostile parenting and child’s gender as significant
predictors, with modest effect sizes. Replication with the B cohort saw the addition of
mother’s hostile parenting style as a significant predictor, albeit with a small effect size.
Hyperactivity. The regression on parent ratings of hyperactivity showed hostile
parenting, maternal education, maternal age, birth weight and the child’s gender as significant
predictors of hyperactivity at age 4–5 years. Moderate effect sizes were shown between these
predictors and hyperactivity. Replication in the B cohort yielded the addition of paternal
education and removal of birth weight as significant predictors. The regression on teacher
ratings of hyperactivity showed that hostile parenting, birth weight, maternal education and
gender were significant predictors of hyperactivity, albeit with weak effect sizes. Replication
with the B cohort indicated only father’s hostile parenting and gender as significant
predictors of hyperactivity.
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Peer problems. The regression on parent ratings of child peer problems showed that
mother’s hostile parenting, SES, maternal education and child’s gender were significant
predictors of peer problems at age 4–5 years, with weak to moderate effect sizes. The B
cohort replication had the same set of significant predictors, with the exception of maternal
education. Teacher rating regressions were predicted by mother’s hostile parenting and
child’s gender, but only within the K cohort.
Prosocial behaviours. The regression on parent ratings of prosocial behaviour
showed that hostile parenting, parental education, and child gender were significant
predictors of prosocial behaviours at age 4–5. Effect sizes for the regression were shown to
be moderate. B cohort results added maternal age and eliminated parental education as
significant predictors in this cohort, again showing moderate effect sizes. Regression on
teacher ratings of prosocial behaviours supported father’s hostile parenting, maternal age,
birth weight and the child’s gender as significant predictors of prosocial behaviour.
Replication in the B cohort indicated only mother’s and father’s hostile parenting and gender
as significant predictors.
Summary. Most of the antecedents suggested in the literature were significant
predictors of social, emotional and behavioural development at age 4–5 years, in at least
some of the regressions. However, few were consistent and robust predictors. Hostile
parenting was a particularly consistent and strong predictor, with modest effect sizes being
recorded for all non-cognitive factors. This was typically the case for both parent- and
educator-ratings, suggesting that this association is likely not simply confounding general
parental beliefs and biases within their ratings of their child’s non-cognitive development.
Also consistent was child gender. SES and maternal education were less consistently
significant, particularly for teacher ratings.
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Table 3.1
Correlations between Socio-behavioural (non-cognitive) Indices for Parent and Teacher Ratings, by Cohort
Emot
Problems

Parent
variables

Teacher
variables

Emot problems
Conduct
problems
Hyperactivity
Peer problems
Pro-social
Emot problems
Conduct
problems
Hyperactivity
Peer Problems
Pro-social

.30**
.22**
.38**
-.12**
.18**
-.01
.05**
.14**
-.08**

Conduct
Problem
s
.28**
.48**
.27**
-.38**
.05**
.24**
.20**
.13**
-.19**

Parent variables
Hyperactivit
Peer
y
problem
s
.19**
.35**
.44**
.25**
.24**
.25**
-.35**
-.26**
.04**
.16**
.24**
.12**
.37**
.19**
.18**
.32**
-.26**
-.21**

Prosocial
-.12**
-.35**
-.33**
-.27**
-.10**
-.14**
-.17**
-.17
.24**

Emot
problems
.20**
.03
.03
.14**
-.07**
.13**
.15**
.39**
-.17**

Teacher variables
Conduct
Hyperactivit
Peer
problems
y
problems
.02
.22**
.21**
.11**
-.15**
.19**
.52**
.28**
-.53**

-.02
.17**
.33**
.15**
-.19**
.17**
.55**
.34**
-.57**

.10**
.08**
.12**
.28**
-.11**
.39**
.30**
.33**
-.43**

Prosocial
-.04
-.18**
-.19**
-.18**
.24**
.18**
-.54**
-.55**
-.43**
-

Note. Correlations between socio-behavioural (non-cognitive) indices for B cohort (top-right) and K cohort (bold font bottom-left); **p<.001
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Table 3.2
Predictors of Parent and Teacher Ratings of Socio-behavioural Outcomes at age 4–5 years
K cohort
B

Parent
SE

b

B

B Cohort
Teacher
SE

b

B

Parent
SE

b

B

Teacher
SE

Emot Problems
P1 Hostile parent
.57 .07
.21**
.20
.03
.16**
P2 Hostile parent
.14 .06
.05*
.03
.03
.02
Maternal age
-.02 .01
-.07*
-.02
.01
-.07**
Child birth weight
.00 .00
-.05*
.00
.00
-.02
SEIFA adv/disadv
.00 .00
-.01
.00
.00
-.03
P1 Highest qual
.04 .03
.04
.01
.03
.01
P2 Highest qual
.00 .03
.00
-.02
.02
-.02
Gender
-.01 .07
-.01
.21
.07
.07*
Condct Problems
P1 Hostile parent
1.39 .07
.42**
.14
.08
.05
.52
.03
.37**
.09
.04
P2 Hostile parent
.52 .07
.17**
.39
.08
.14**
.20
.03
.14**
.09
.04
Maternal age
-.01 .01
-.02
.00
.01
.01
-.01
.01
-.01
.00
.01
Child birth weight
.00 .00
-.02
.00
.00
-.04
.00
.00
.01
.00
.00
SEIFA adv/disadv
.00 .00
-.06*
.00
.00
-.03
.00
.00
-.09**
.00
.00
P1 Highest qual
.08 .03
.06*
.04
.04
.04
-.03
.03
-.03
-.02
.03
P2 Highest qual
.02 .03
.01
.03
.04
.03
.05
.03
.04
.01
.03
Gender
-.01 .08
.00
-.36
.09
-.11**
-.05
.07
-.02
-.41
.09
Hyperactivity
P1 Hostile parent
1.05 .08
.28**
.42
.12
.10**
.38
.04
.23**
.09
.05
P2 Hostile parent
.47 .08
.13**
.38
.12
.09**
.14
.04
.08**
.10
.05
Maternal age
-.04 .01
-.08**
.01
.02
.02
-.03
.01
-.07*
.01
.01
Child birth weight
.00 .00
-.08**
.00
.00
-.09**
.00
.00
-.02
.00
.00
SEIFA adv/disadv
.00 .00
-.01
.00
.00
.02
.00
.00
-.03
.00
.00
P1 Highest qual
.23 .04
.15**
.12
.05
.06*
.08
.04
.06*
.08
.05
P2 Highest qual
.04 .04
.02
.05
.05
.03
.07
.03
.05*
.05
.04
Gender
-.67 .09
-.15** -1.21
.13
-.25**
-.66
.09
-.16** -1.11
.11
Peer Problems
P1 Hostile parent
.44 .06
.17**
.25
.08
.08*
.13
.03
.11**
P2 Hostile parent
.03 .06
.01
.08
.08
.03
.01
.03
.01
Maternal age
.00 .01
-.01
-.01
.01
-.02
-.01
.01
-.04
Child birth weight
.00 .00
-.02
.00
.00
-.05
.00
.00
-.03
SEIFA adv/disadv
.00 .00
-.07*
.00
.00
-.04
.00
.00
-.07*
P1 Highest qual
.08 .03
.07*
.03
.04
.03
.00
.03
.00
P2 Highest qual
.01 .03
.01
.04
.04
.04
.00
.03
.00
Gender
-.26 .07
-.09**
-.42
.09
-.13**
-.17
.07
.06*
Prosoc behaviour
P1 Hostile parent
-.81 .07
-.26**
-.21
.11
-.05
-.31
.03
-.21**
-.11
.05
P2 Hostile parent
-.26 .07
-.09**
-.47
.11
-.12**
-.07
.04
-.05*
-.10
.05
Maternal age
-.01 .01
-.03
-.04
.01
-.07*
-.03
.01
-.09**
-.01
.01
Child birth weight
.00 .00
.01
.00
.00
.06*
.00
.00
-.02
.00
.00
SEIFA adv/disadv
.00 .00
.02
.00
.00
.06
.00
.00
.02
.00
.00
P1 Highest qual
-.07 .03
-.05*
-.09
.05
-.05
.02
.03
.02
-.01
.05
P2 Highest qual
.06 .03
.05*
.03
.05
.02
-.01
.03
-.01
-.04
.04
Gender
.43 .08
.12** 1.05
.13
.23**
.52
.08
.15**
1.01
.12
Note. B = unstandardised regression weights, SE = Standard error, β = standardised regression weights. P1 = mother.
P2 = father. *p<.05; **p<.001
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.07*
.07*
.00
.00
-.02
-.02
.01
-.12**
.05
.06*
.02
-.04
.01
.05
.03
-.25**
-.06*
-.06*
-.02
-.01
.02
-.01
-.02
.23**
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3.5.2. Non-cognitive development and later cognitive and academic outcomes.
To investigate the prediction of cognitive and academic outcomes from earlier non-cognitive
development, stepwise hierarchical regressions (Tabachnick & Fidell, 2013) were
undertaken. Step 1 included all antecedent predictors included in the previous analyses. Step
2 contained both parent and teacher ratings of child non-cognitive development. Academic
measures were NAPLAN literacy and NAPLAN numeracy at Year 3 (B cohort Mage = 8.49
years; K cohort Mage = 8.64 years), Year 5 (K cohort Mage = 10.47 years), and Year 7 (K
cohort Mage = 12.42 years) were used as outcome variables. In addition, receptive vocabulary
as measured by Peabody Picture Vocabulary Test (PPVT) was available at Year 1 (B cohort
Mage = 6.32 years; K cohort Mage = 6.29 years) and Year 3 (B cohort Mage = 8.39 years; K
cohort Mage = 8.29 years). A series of regressions were again undertaken in the K cohort, and
where possible replicated in the B cohort for Year 3 only, as this was the only corresponding
data available for this cohort. All predictor standardised beta weights (b) and p values are
reported in tables 3.3–3.5. Results are summarised below.
Peabody Picture Vocabulary Test (PPVT). In separate regressions predicting PPVT
scores in Year 3 (6–7 years) and Year 5 (8–9 years), significant predictors in both regressions
were teacher ratings of hyperactivity, with small to moderate effect sizes (see Table 3.3).
Teacher ratings of conduct problems, peer problems and prosocial behavior were also
significant for PPVT scores at 6–7 years, but not 8–9 years. Parental education, birth weight,
and child’s gender were also significant covariates. Replication in the B cohort showed
conduct problems and hyperactivity as significant predictors of PPVT scores at age 6–7
years. Also significant were parental ratings of prosocial behaviour.
NAPLAN literacy. In separate regressions predicting NAPLAN literacy scores,
teacher ratings of hyperactivity were again significant with moderate predicative strength at
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all Years (Table 3.4). Also significant were parent ratings of hyperactivity (for Year 7),
prosocial behaviours and emotional problems (for Year 5), and peer problems (for Years 3
and 7), with small effect sizes across all these variables. Teacher ratings of peer problems
were also significant for Year 3. Significant covariates across all Years were parental
education, SES and child’s gender (with small to moderate effect sizes), while mother’s
hostile parenting was also significant only for Year 5 NAPLAN literacy scores. Replication
in the B cohort for Year 3 showed that only teacher-rated hyperactivity remained significant,
while parent-rated hyperactivity became significant. The same complement of covariates,
plus the addition of child gender, also was significant. Effect sizes were reflective of the
previous relationships ranging from small to moderate.
NAPLAN numeracy. In separate regressions predicting NAPLAN numeracy scores,
parent and teacher ratings of hyperactivity were significant for all Years, with small to
moderate effect sizes. Also significant for Year 3 were parent ratings of peer problems.
Significant covariates were parental education, SES and maternal age. Hostile parenting and
child’s gender also became significant predictors of Year 5 and 7 NAPLAN numeracy scores,
although effect sizes were small to moderate. Replication in the B cohort for Year 3 showed
the same complement of predictors, with the addition of birth weight and child’s gender as
significant predictors. Parent-rated peer problems and maternal age were no longer
significant.
Summary. As expected, the most common non-cognitive factor predicting later
academic outcomes was hyperactivity. This was most common in teacher ratings, but in some
cases (e.g., for numeracy) parent ratings contributed added and unique predictive strength.
While most other factors showed some significant prediction of academic outcomes, these
were far less consistent or robust.
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Table 3.3
Predictors of PPVT vocabulary scores, by Cohort
Age 6–7
K Cohort (n = 1152)
Adj R2
B
SE
.05
-.26
.11
-.36
.11
.00
.00
.00
.00
.05
.03
-.13
.30
-.02
.26
-1.01
.30
.07

b

Age 8–9

B Cohort (n = 1260)
Adj R2
B
SE
.04
-.34
.11
-.30
.10
.01
.00
.00
.00
.04
.03
-.05
.13
-.09
.12
-.77
.29
.06

b

K Cohort (n = 1176)
Adj R2
B
SE
.07
-.33
.11
-.50
.10
.00
.00
.00
.00
.08
.03
.04
.28
.41
.25
-.47
.29
.08

b

B Cohort (n = 1223)
Adj R2
B
SE
.07
-.41
.10
-.35
.10
.01
.00
.00
.00
.03
.03
-.12
.12
-.04
.12
-1.10
.27
.09

Demographics
P1 Highest qual
-.07*
-.09*
-.09*
P2 Highest qual
-.11**
-.09*
-.15**
SEIFA Adv/Disav
.05
.07*
.06*
Child birth weight
.10**
.03
.07*
Maternal age
.05
.04
.07*
P1 Hostile parent
-.02
-.01
.01
P2 Hostile parent
.00
-.02
.05
Gender
-.10**
-.08*
-.05
Soc-Emo-Behav.
SDQ Parent
Emot problems
-.03
.10
-.01
.15
.10
-.04
-.11
.10
-.03
Conduct problems
-.03
.10
-.01
.11
.10
.04
.01
.09
.00
Hyperactivity
-.03
.08
-.01
-.14
.08
-.06
-.07
.08
-.03
Peer problems
-.10
.11
-.03
.07
.12
.02
.00
.11
.00
Pro-social
.04
.09
.01
.19
.09
.07*
.04
.09
.02
SDQ Teacher
Emot problems
-.04
.10
-.01
-.03
.10
-.01
-.02
.10
-.01
Conduct problems
.38
.11
.13**
.28
.11
.09*
.15
.10
.05
Hyperactivity
-.25
.08
-.12**
-.18
.08
-.08*
-.15
.07
-.08*
Peer problems
.23
.10
.08*
-.15
.11
-.05
-.06
.10
-.02
Pro-social
.28
.08
.13**
.07
.08
.03
.14
.08
.07
Note. B = unstandardised regression weights, SE = Standard error, β = standardised regression weights. P1 = mother. P2 = father. *p<.05; **p<.001
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b
-.12**
-.11**
.10**
.03
.03
-.03
-.01
-.12**

-.09
.08
-.05
-.03
.16

.10
.10
.08
.11
.09

-.03
.03
-.02
-.01
.06

-.05
.33
-.21
-.14
.11

.10
.10
.08
.10
.08

-.02
.12**
-.10*
-.05
.05
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Table 3.4
Predictors of NAPLAN Literacy (K cohort), by Year
Adj R2
Demographics
P1 Highest Qual
P2 Highest Qual
SEIFA adv/disadv
Child’s birth weight
Maternal Age
P1 Hostile Parent
P2 Hostile Parent
Gender
Soc-Emo-Behav.
SDQ Parent
Emot Problems
Conduct Problems
Hyperactivity
Peer Problems
Pro-social
SDQ Teacher
Emot Problems
Conduct Problems
Hyperactivity
Peer Problems
Pro-social

Year 3 (n = 838)
B
SE

b

.10
-5.18
-7.71
.10
.00
.65
8.29
.16
5.54

1.74
1.63
.03
.00
.52
4.52
4.05
4.59

Adj
R2
.13

-.11**
-.17**
.11**
.02
.04
.07
.00
.04

.19

Year 5 (n = 1085)
B
SE

b

Adj R2

Year 7 (n = 1003)
B
SE

.16
-4.39
-8.28
.10
.00
.61
10.66
.57
12.17

1.40
1.34
.02
.00
.41
3.61
3.29
3.70

-.09*
-.19**
.13**
.02
.04
.10*
.01
.10**

.20

b

-4.25
-9.39
.07
.00
.65
8.80
-.74
16.56

1.34
1.28
.02
.00
.39
3.42
3.16
3.53

-.10**
-.23**
.10**
.02
.05
.09*
-.01
.14**

.22

.02
-2.23
-1.51
4.31
1.64

1.57
1.47
1.21
1.69
1.41

.00
-.06
-.05
.09*
.04

-2.49
-.30
-1.88
2.57
2.56

1.27
1.21
1.00
1.39
1.14

-.06*
-.01
-.06
.06
.07*

-1.57
-.60
-3.13
3.53
1.76

1.23
1.15
.98
1.33
1.09

-.04
-.02
-.11**
.08*
.05

.31
.51
-7.25
-3.16
-.56

1.67
1.68
1.24
1.54
1.25

.01
.01
-.25**
.08*
-.02

-.26
.80
-6.94
.67
-1.38

1.26
1.31
.95
1.26
1.02

-.01
.02
-.27**
.02
-.05

-1.42
.98
-5.24
1.45
-.40

1.20
1.27
.92
1.20
.99

-.04
.03
-.21**
.04
-.02

Note. B = unstandardised regression weights, SE = Standard error, β = standardised regression weights. P1 = mother. P2 = father. Analyses were replicated
with the B cohort at Year 3 (the only available NAPLAN data) – significant betas in the B cohort replication are bolded. *p<.05; **p<.001
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Table 3.5
Predictors of NAPLAN Numeracy (K cohort), by Year
Demographics
P1 Highest Qual
P2 Highest Qual
SEIFA adv/disadv
Child’s birth weight
Maternal Age
P1 Hostile Parent
P2 Hostile Parent
Gender
Soc-Emo-Behav.
SDQ Parent ratings
Emot Problems
Conduct Problems
Hyperactivity
Peer Problems
Pro-social
SDQ Teacher ratings
Emot Problems
Conduct Problems
Hyperactivity
Peer Problems
Pro-social

Adj R2
.09

Year 3 (n = 837)
B
SE
-4.78
-6.88
.06
.00
1.47
4.42
6.75
-7.02

1.80
1.69
.03
.00
.54
4.68
4.19
4.76

b

Adj R2
.09

-.09*
-.15**
.07*
.04
.09*
.04
.06
-.05

.15

Year 5 (n = 1073)
B
SE
-3.32
-7.88
.13
.00
.06
12.84
.80
-17.27

1.67
1.59
.03
.00
.49
4.30
3.92
4.40

b

Adj R2
.11

-.06*
-.16**
.15**
.01
.00
.10*
.01
-.12**

.13

Year 7 (n = 996)
B
SE

b

-4.75
-10.18
.10
.00
.03
13.31
-.86
-13.98

1.74
1.66
.03
.00
.51
4.48
4.11
4.58

-.09*
-.20**
.11**
.03
.00
.10*
-.01
-.09*

.16

-.70
-2.05
-2.56
3.48
1.45

1.62
1.53
1.25
1.75
1.46

-.02
-.06
-.08*
.07*
.04

-1.23
-.85
-2.70
2.27
1.60

1.51
1.44
1.19
1.66
1.36

-.03
-.02
-.08*
.04
.04

-.49
-.63
-5.16
3.20
.74

1.60
1.51
1.28
1.74
1.41

-.01
-.02
-.15**
.06
.02

-2.02
1.75
-6.32
-.01
-.04

1.73
1.74
1.28
1.60
1.30

-.04
.04
-.21**
.00
.00

-1.23
-.17
-6.50
1.44
-1.68

1.50
1.56
1.13
1.50
1.21

-.03
-.00
-.22**
.03
-.05

-2.71
.21
-6.22
1.66
-1.60

1.58
1.65
1.20
1.57
1.29

-.06
.01
-.20**
.04
-.05

Note. B = unstandardised regression weights, SE = Standard error, β = standardised regression weights. P1 = mother. P2 = father. Analyses were replicated
with the B cohort at Year 3 (the only available NAPLAN data) – significant betas in the B cohort replication are bolded. *p<.05; **p<.001
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3.6.

Discussion
Firstly, the current study examined children’s non-cognitive development at age 4–5

years to identify concurrent associations amongst antecedents that had previously been
suggested in the literature, but often not considered concurrently. Subsequent analyses
examined how these non-cognitive factors might predict, when considered concurrently, later
academic outcomes. Results indicated that hostile parenting, child gender and SES were
strong predictors of a range of non-cognitive factors. Previously identified antecedents, such
as maternal age and child’s birth weight, added minimal additional predictive strength when
considered concurrently with these other factors. After controlling for these antecedents,
teacher-rated hyperactive behaviours predicted a wide range of subsequent academic
outcomes, up to five years later. Less explanatory value was provided by other non-cognitive
variables, such as conduct problems, peer problems, or emotional problems. Overall, these
results suggested that: (a) non-cognitive factors were associated with potentially modifiable
(e.g., hostile parenting, parental education, SES) and non-modifiable (e.g. gender, birth
weight, maternal age) environmental factors and (b) non-cognitive factors, and in particular
hyperactive behaviour, may be a viable target for intervention to enhance subsequent
academic performance. Targeting other non-cognitive factors (e.g., conduct problems) may
also generate a positive impact, but the current results suggested these might have morelimited impact on academic proficiency and progress.
Several antecedents predicted children’s non-cognitive development (i.e.,
hyperactivity, prosocial behaviours, emotional, conduct, and peer problems). One such
antecedent was hostile parenting, which was associated with each of the outcomes, even
when controlling for other important covariates (e.g., parental education, SES). More harsh or
hostile parenting practices were associated with higher adult-rated socio-emotional problems
at age 4–5. This is consistent with, albeit in this case earlier than, results from Anthony et al.
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(2005) of negative relationships between harsh parenting, social competence, and prosocial
behaviours amongst primary school children. Of additional interest is that hostile parenting
was more consistently related to parent ratings of children’s non-cognitive development,
suggesting that there may be some underlying beliefs and biases that influence parent ratings
of their parenting and their child’s development. This is consistent with evidence that
parenting not only influences children’s social, emotional and behavioural development (e.g.,
Chang, Schwartz, Dodge, & McBride-Chang, 2003), but also that children’s temperament
and behavour may also influence parenting practices (Clark, Kochanska, & Ready, 2000).
Nonetheless, that parents’ ratings of their hostile parenting practices also predicted most
teacher-rated non-cognitive factors suggests that this likely is an important factor in a
possible causal sequence.
Gender and parental education were also relatively consistent in their predictive
strength of early non-cognitive development, although again more highly for parent than
teacher rated development. That these factors were significant even after accounting for
hostile parenting practices is consistent with previous research on differences in the early
social, emotional and behavioural development of boys and girls (Miller, Koplewicz, &
Klein, 1997) and the influential role of parental education (McLoyd, 1998; Sirin, 2005). In
the present study, parental education was included as a separate predictor from SES to
determine its independent association with child non-cognitive development. In doing so,
maternal education was shown to be an independent and stronger predictor of a child’s noncognitive development than SES. This finding thus helps to clarify parents’ education level –
and by extension, their practices (Belsky, Bell, Bradley, Stallard, & Stewart-Brown, 2007) –
as likely being more influential on their child’s socio-behavioural development than simply
their socioeconomic means (albeit the two are undoubtedly conflated; Davis-Kean, 2005;
Eamon, 2001).
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The predictive strength of other demographic and contextual factors showed
relationships similar to those found in prior research, albeit with lower and less consistent
predictive strength, after controlling for hostile parenting style, gender and parental
education. That is, maternal age (Eamon, 2001), SES (Yoshikawa et al., 2012) and birth
weight (Hutchinson et al., 2013) were significant predictors of non-cognitive outcomes for
children at age 4–5 years, but often only for one or two non-cognitive competencies. With
regard to SES, this may be because previous studies had more specific measures of SES than
SEIFA. Alternatively, as previously proposed, it may also be that what parents do is more
important than parents’ means. When considering maternal age there were no significant
relationships with conduct problems and peer problems, despite previous research suggesting
these as significant relationships (Eamon, 2001). In contrast to Hutchinson et al.’s (2013)
findings that birth weight related to parent-reported conduct problems and hyperactivity, birth
weight did not significantly predict any non-cognitive outcomes in the current study. While
disparities between current and previous results may be spurious or sample-specific, this is
unlikely given the size and breadth of current data analyzed for this study. It is also unlikely
to be related to highly discrepant means of indexing non-cognitive development, as many
studies (especially those larger in scale) tend to rely on adult reports rather than objective
measurements. More likely, the current results refine those previous results after considering
a broader array of factors and more longitudinal data than is typically examined.
Controlling for these demographic and contextual factors, early non-cognitive
development contributed strong and unique explanatory value to subsequent academic
outcomes as much as five years later. While each of the non-cognitive variables showed some
ability to predict academic outcomes from age 6 to 12 years, early ratings of the child’s
hyperactive behaviours (at age 4–5 years) was a stronger and more consistent predictor of
future academic achievement, across both parent and teacher ratings. To explain, children
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with fewer hyperactive behaviours (those better able to stay on task, control their behaviour,
and be less distracted) had better academic outcomes. This is consistent with previous
research using objective, direct assessment showing that children with better behavioural
self-regulation in preschool tend to achieve higher academic results (Ponitz et al., 2009; von
Suchodoletz et al., 2013). Whereas prior studies using self-report (Liem & Martin, 2011) and
other-report methods (Dobbs, Doctoroff, Fisher, & Arnold, 2006; Sawyer et al., 2014)
indicate the independent predictive value of non-cognitive factors on academic outcomes, the
current results suggest that these factors provide little explanatory value over and above
hyperactivity.
Particularly interesting was the unique predictive strength of teacher ratings of
hyperactive behaviours, which was a stronger predictor of later academic outcomes than
parental ratings on the same scale. This could be due to the difference in context and points
of reference between parents and educators. That is, whereas parents often have more
constrained samples from which to gauge whether a behaviour is common or frequent (e.g.,
their other children, their children’s friends), most educators have much larger reference
points from which to make these judgments. This is consistent with Antrop et al.’s (2002)
finding of differences between parent and teacher ratings of child behaviour. While research
has also established better psychometric properties of teacher-rated SDQ compared to parentrated SDQ (e.g., Stone, Otten, Engels, Vermulst, & Janssens, 2010), the current study
supplements this with important evidence of the stronger predictive validity of teacher ratings
in relation to academic outcomes. This has both methodological and practical implications.
That is, the current results suggest that parents may often be less equipped to consider their
child’s behaviour in relation to that of a broader same-age population. This has potential
implications for parental interventions and programs targeting children’s behavioural, social,
and emotional development. Specifically, the most effective programs require accurate
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matching of provision to children’s objective developmental progress and needs. In addition
to the program content, these programs thus may further benefit from developing parents’
knowledge of child development and key milestones, formative assessments, and how to
tailor program practices and approaches to their child’s developmental progress.
All other non-cognitive factors also predicted later academic outcomes, albeit with
less consistency and strength of prediction. For instance, early peer problems and prosocial
behaviour predicted receptive vocabulary, literacy and numeracy, consistent with findings
that socially competent and adaptive children achieve better academic results (Caprara et al.,
2000; Dobbs et al., 2006). However, these factors were highly inconsistent in their predictive
strength, which reinforces the primacy of hyperactive behaviours for predicting the academic
outcomes examined.
It is noted that the current study was constrained by the longitudinal data and
variables available across the two LSAC cohorts. While this dataset is expansive and broadly
interdisciplinary, much of the data is self- or other-report in nature. This may be problematic
insofar as research suggests potential discontinuities between reported perceptions and actual
behaviour (Faulkner, Solomon, Berry, Deshpande, & Latimer-Cheung, 2014). This is seen
here in the disparity between educator- and parent-rating of the frequency of children’s noncognitive behaviours (and also evidenced in multiple other studies; Antrop et al., 2002;
Hinshaw et al., 1992). That said, subjective reports permit collection of large, geographically
dispersed, and nationally representative data that otherwise would have been difficult to
collect. As such, while replication of these findings with more direct measures is warranted,
the current results nevertheless provide a broader picture of these associations than direct
measurement studies would find feasible. There were also differing levels of missing data
across variables, which were not imputed because the prevalence of missing data for some
variables made this a problematic option. Nevertheless, this may have resulted in non-
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representativeness in the population. In addition, the current study intentionally performed
discrete analyses to (1) investigate the antecedents of social, emotional and behavioural
development; and (2) investigate the predictive strength of these non-cognitive factors in
predicting academic performance. This was because there was a constrained basis from
which to make a priori hypotheses of these complex, multiple-measurement variables. As
such, this study provides important suggestions of the concurrent relationships that might be
modelled using more sophisticated, multivariate approaches. Lastly, this study adopted a
significance level of p = .05, and as such care needs to be taken in the interpretation of the
findings (Sterne & Smith, 2001). Indeed, effect sizes (e.g., standardised beta weights),
consistency of prediction across outcomes, and support from replication should be interpreted
alongside significance levels. When doing this, the core findings appear to remain intact: that
hyperactivity remains the strongest and most consistent predictor of academic outcomes, and
that teacher ratings appear to provide a better index for this prediction.
Taken together, the current findings replicate and extend prior findings, in a younger
age group and a larger longitudinal sample. That is, while a number of previous relationships
were supported in the current study (e.g., hyperactivity and SES on academic achievement),
the current findings also contradict evidence of the independent importance of many
additional factors (e.g., birth weight, peer problems). Specifically, the current study shows
that early hyperactive behaviours (at age 4–5 years) provide the strongest and most consistent
prediction of later academic outcomes (until at least 10–11 years of age). Additionally, the
current study suggests that early hostile parenting styles are also associated with early noncognitive development, which may only indirectly influence child academic achievement. In
contrast, parental education, and maternal education in particular, predicted non-cognitive
and academic outcomes, suggesting direct and indirect effects. These results suggest that
non-cognitive development is at least partly associated with many modifiable environmental
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factors, and thus may be viable and worthy targets for early prevention (e.g. parenting
programs) and education programs (e.g. early childhood educator training). The current
results also suggest that these programs should consider the potentially constrained
knowledge and reference points of parents, suggesting the need for stronger links to home
environments to support parents’ understandings of child development, providing tailored
educational experiences and linking to available supports. Cutting across this is the need to
consider not only cognitive aspects of children’s development, but also their non-cognitive
development.
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CHAPTER 4: ANTECEDENTS AND CONSEQUENCES OF SOCIAL-EMOTIONAL
DEVELOPMENT: A LONGITUDINAL STUDY OF ACADEMIC ACHIEVEMENT

4.1.

Preamble
The study presented in chapter three builds on the preceding study (Chapter 3).

Particularly, the current study considers child social, emotional and behavioural, factors
concurrently with child self-regulation (age 4–5 years) and the child’s home learning
environment. Further, the current study draws participants from an international longitudinal
data set (Millennium Cohort Study; MCS) and undertakes more complex statistical analysis
using Structural Equation Modelling (SEM). Preliminary findings from this study were
presented at the Inaugural Early Start Conference, Wollongong (2015). The completed
manuscript has been submitted and accepted for publication in the ‘Archives of Scientific
Psychology’.

Hammer, D., Melhuish, E., & Howard, S. J. (2017). Antecedents and consequences of
social-emotional development: A longitudinal study of academic achievement. Archives of
Scientific Psychology, 5,1–13. doi:10.1037/arc/0000034
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4.2.

Abstract

Different aspects of social-emotional development in early childhood – including selfregulation, hyperactivity, emotional problems, and peer problems – have each been shown to
individually influence academic achievement into primary and secondary school.
Environmental and demographic factors have also been shown to influence a child’s
academic development. The current study extends previous work to consider – concurrently,
using structural equation modelling – a broader array of antecedents and measures of socialemotional development to understand their relative relations with later academic outcomes.
Parent-reported data on a nationally representative sample of children (N =10 080) at ages 3
and 5 years, and academic assessment at age 7, from the Millennium Cohort Study were
subjected to longitudinal modelling. Results indicated the individual and collective
contributions of social-emotional, environmental, and demographic antecedents of academic
progress. These results suggest that malleable factors in early childhood are important
predictors of later academic success, and thus may be viable targets for intervention.
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4.3.

Introduction
Research has established that children’s academic achievement is influenced by a

number of individual, parental and educational factors. Many of these investigations have
focussed on the antecedents of cognitive development, such as socio-economic status (family
income, parental educational level; Davis-Kean, 2005; Foster, Lambert, Abbott-Shim,
McCarty, & Franze, 2005), gender (McClelland et al., 2014), parenting (Grolnick & Ryan,
1989; Hammer, Melhuish, & Howard, 2017), and Home Learning Environment (HLE;
Melhuish, Phan, et al., 2008). Each one of these factors has been shown to independently
predict subsequent academic achievement, yet often their concurrent predictive strength is
not evaluated. There is also growing recognition that ‘non-cognitive’ (e.g., social, emotional)
development may also play an important role in fostering children’s academic outcomes
(Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo, 2000; Dobbs, Doctoroff, Fisher, &
Arnold, 2006; Heckman & Rubenstein, 2001), yet this has received comparatively less
attention and is rarely considered in conjunction with cognitive development factors.
Current available research suggests that certain social-emotional behaviours are
especially predictive of later academic achievement, including pro-social behaviours, conduct
problems, hyperactivity, peer problems and emotional problems (Gross, 1998; Ponitz,
McClelland, Matthews, & Morrison, 2009; Trentacosta & Shaw, 2009). For instance, Dobbs
et al. (2006) found that preschool social problems predicted later math achievement. Loe and
Feldman (2007) found hyperactive behaviours in children (even those sub-clinical for
ADHD) predicted later academic outcomes. Research also suggests more positive peer
relationships are associated with better academic outcomes in both literacy and maths
(Malecki & Elliot, 2002). For instance, Liem and Martin (2011) found that children with
positive peer relationships in primary school had better school engagement and academic
outcomes (an association also found with adolescents; Caprara et al., 2000).
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A recent study that sought to combine these lines of investigation further supports the
robust association between social-emotional development and academic outcomes (Hammer
et al., 2017). This study found that when social-emotional factors (i.e., pro-social behaviours,
hyperactivity, conduct problems, peer problems, and emotional problems) were considered
concurrently, only two of these factors predicted later academic outcomes. Specifically,
strong associations were found for hyperactivity and peer problems, measured in pre-school,
with academic outcomes (literacy and numeracy) in primary school and early high school.
These associations remained even when controlling for influential covariates such as parental
educational level, socioeconomic status (SES), and gender. This suggests that hyperactivity
and peer problems may independently influence a child’s academic outcomes, beyond that of
previously established factors. It further suggests that relationships with academic outcomes
that are established in isolation of other important predictors (e.g., conduct problems) may in
fact be subserved by other social-emotional (e.g., peer problems), demographic (e.g., SES,
parental education level), personal (e.g., gender) or parenting factors (e.g., hostile parenting).
Although, the Hammer et al. (2017) findings add to the evidence base indicating the
importance of social-emotional development for longitudinal academic progress (particularly
the consistent association of hyperactivity on academic outcomes), the findings are
nevertheless constrained by the data available. Specifically, in using data from the
Longitudinal Study of Australian Children (LSAC) – a large and nationally representative
dataset – the authors were unable to account for other factors that have been shown as
strongly predictive of academic outcomes (e.g., self-regulation and HLE; Best, Miller, &
Naglieri, 2011; Melhuish, Belsky, & Leyland, 2008; Melhuish, Belsky, Leyland, Barnes, et
al., 2008). Further, in that study the associations between social-emotional factors at age 4 to
5 years and academic outcomes in later primary school (grades 3, 5 and 7) were investigated
by separate analyses for antecedents and outcomes, warranting further comprehensive and
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concurrent model linking social-emotional development with other important predictors of
academic progress.
These issues raised in Hammer et al. (2017) are notable given the robustness with
which self-regulation has been shown to influence child academic and life outcomes into
adulthood (Howse, Lange, Farran, & Boyles, 2003; Moffitt et al., 2011; Raver et al., 2011).
In a longitudinal Australian study, for instance, Sawyer et al. (2014) found emotional selfregulation and task attentiveness at 2–3 years old predicted literacy at 6–7 years of age (task
attentiveness also predicted later numeracy outcomes). Further, children’s ability to selfregulate their behaviours in early life has been shown to be related to continued academic
success into high school and beyond (Bernier, Carlson, & Whipple, 2010; Evans &
Rosenbaum, 2008; Ponitz et al., 2009).
The role of antecedents of social-emotional and self-regulatory development also
remains unclear. One of the most robust and consistently identified antecedents to selfregulation is socio-economic status (SES; Cadima, Gamelas, McClelland, & Peixoto, 2015;
Kopp, 2001; Montoy, Bowles, Skibbe, & Foster, 2014). In some other studies, parenting
(Bernier et al., 2010; Kaufmann et al., 2000; Kopp, 1982; Tamis-LeMonda, Briggs,
McClowry, & Snow, 2009) and gender have been suggested as important (such that girls tend
to self-regulate better than boys; Du Paul, Kern, & Caskie, 2015; Kaufmann et al., 2000;
Kochanska, Philibert, & Barry, 2009). Despite much research, however, findings remain
inconsistent (Cadima et al., 2015; Calkins, 2004; Gunzenhauser & von Suchodoletz, 2015;
Montoy et al., 2014). Similarly, there is much discrepancy in the literature regarding the
antecedents for academic outcomes such as gender (McClelland et al., 2014), SES (DavisKean, 2005; Foster et al., 2005), and self-regulation (Ponitz et al., 2009). A prime example of
this discrepancy is the role of the HLE during the preschool years, which has also been
identified as an important predictor of children’s academic outcomes (Foster et al., 2005;
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Melhuish, Belsky, Leyland, Barnes, et al., 2008; Sonnenschein & Munsterman, 2002). HLE
is commonly defined by a composite of various enrichment activities undertaken with a child,
including reading, other home learning interactions (e.g., learning songs/ poems, drawing),
and additional enrichment educational experiences (e.g., visiting museums, libraries; Foster
et al., 2005; Melhuish, Belsky, Leyland, Barnes, et al., 2008). Research suggests that HLE is
one of the most influential predictors of later academic outcomes (Melhuish, Belsky,
Leyland, Barnes, et al., 2008; Sammons et al., 2008). HLE is also shown to influence
development of self-regulation (Zimmerman, 1989) and social-emotional behaviours among
children (Foster et al., 2005), suggesting a possible mediational association between these
factors. However, Hartas (2015) found HLE has no significant association with learning
outcomes in children at 7 years of age (instead suggesting the importance of family income
and parent education), while Sammons et al. (2015) found HLE influenced later academic
development even after controlling for parental income, education and other demographic
factors. There is thus a need for a comprehensive, concurrent model linking independently
established predictors of academic outcomes with the influence of social-emotional
development.
4.3.1. Current study. Given the inconsistencies in findings and limitations of
previous research, the current study extends previous work to consider – concurrently, using
structural equation modelling – a broader array of antecedents and aspects of socialemotional development to understand their relative academic outcomes. Specifically, the
current study utilises a large, longitudinal dataset to evaluate a priori models of socialemotional development predicting academic outcomes. The specific aims of this study were
as follows:
•

Replicate the findings of Hammer et al. (2017). A concurrent model reflecting the
findings of Hammer et al. (2017) was evaluated (including their antecedents of social93
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emotional development) to establish whether those findings were supported with a
concurrent modelling approach.
•

Extend this model by including HLE and self-regulation. A second model was
developed that incorporated additional predictors (i.e., self-regulation, HLE) is
proposed to influence both social-emotional development and academic outcomes.

•

Explore self-regulation as a latent construct. Lastly, we evaluated a model that
combined self-regulation and social-emotional factors as a latent variable to evaluate
whether these variables influenced academic outcomes via a common developmental
factor, or through diverse pathways.

Consistent with prior research it was expected that the initial model of Hammer et al. (2017)
would be improved by the inclusion of self-regulation and HLE, supporting a model of
diverse influences on later academic outcomes.

4.4.

Method
4.4.1. Participants. Data from the Millennium Cohort Study (MCS) were analysed

for this study. The MCS is a longitudinal study of 17,034 children, initially, born between
mid-2000 and mid-2001 (48.9% girls; Centre for Longitudinal Studies, 2000). Families were
recruited from stratified and then randomly selected electoral wards across the United
Kingdom. Individuals were randomly selected from these wards using government child
benefit records, which excluded families whose residency was temporary (e.g., foreign
workers) or uncertain (e.g., asylum seekers). However, this sampling did include children
living in temporary accommodation (e.g., women’s refuges, hostels), as well as children not
born in the UK but who were established as residents at nine months of age (Plewis,
Calderwood, Hawkes, Hughes, & Joshi, 2007). There was nevertheless a slight and
unintended over-representation of Black and Asian families (Plewis, et al., 2007).
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Educational attainment data was available for the children from England within the MCS
(n = 10,080; 49.9% girls), and the current study thus used data for these children, captured at
3, 5 and 7 years of age, for longitudinal modeling. Retention of participants in this England
sub-sample during the period under study was 77.1%. Of the retained sample, at age 7, 76%
had complete outcome data.
4.4.2. Measures.
Academic outcomes. Children’s numeracy and literacy data at were drawn from
teacher-report assessments of reading, writing, spoken language and mathematics undertaken
as part of England’s national curriculum framework at 7 years of age (Key Stage 1;
Department of Education, 2013). England’s national curriculum provides guidelines on the
subjects that need to be taught to children within state-funded schools. Assessments of
children’s attainment according to curriculum guidelines are regularly undertaken across both
primary and secondary school, including at the end of Key Stage 1. These national
assessments are indexed against progress standards within England’s National Curriculum,
identifying expected student achievements at each key stage (Department of Education,
2013). Stobart (2009) suggests that through these ongoing assessments across the whole
curriculum, as well as between-school moderation, threats to validity (e.g., construct
underrepresentation) are reduced. For this study literacy was indexed by reading, writing and
speaking outcomes. Further details on literacy and numeracy outcomes at Key Stage 1 can be
found in The National Curriculum in England: Key Stage 1 and 2 framework document
(Department for Education, 2013).
Socio-emotional development. Socio-emotional development at age 5 was assessed
using maternal ratings of child behavior on the Strengths and Difficulties Questionnaire
(SDQ; Goodman, 1997). The SDQ is a 25-item scale yielding one ‘strength’ (i.e. prosocial
behavior) and four ‘difficulties’ subscales (i.e. conduct problems, hyperactivity, peer
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problems, emotional problems), with these indices derived by averaging each subscale’s five
constituent items. All items involved indicating the extent to which a child engaged in a
target social-emotional behaviour on a 3-point Likert scale rated as 0 (not true), 1 (somewhat
true), or 2 (certainly true). SDQ has been widely used and has acceptable internal consistency
with this age group (a = .73; Goodman, 2001). The current study used hyperactivity (e.g.,
‘child is constantly fidgeting’) and peer problems (e.g., ‘child is picked on or bullied by other
children’) subscales on the basis of previous research showing these subscales predicting
later math and literacy outcomes (Hammer et al., 2017).
Behavioural self-regulation. Child behavioural self-regulation was assessed at age 5
using a maternal-rated extension to the SDQ created for the National Evaluation of Sure Start
(Melhuish, Belsky, & Leyland, 2008), which contains a 5-item scale of behavioural selfregulation rated similarly to the SDQ. Scores for this subscale are derived from the mean of
its five constituent items (e.g., ‘child likes to work things out for self’, ‘child persists in the
face of difficult tasks’; Schoon, Joshi, & Smith, 2012). Internal consistency of this selfregulation scale has been shown to be good (a = .92; Sammons et al., 2003).
Parenting. The Parent Risk Index is a composite score that is derived from the
following six parenting variables (Melhuish, Belsky, & Leyland, 2008): observer ratings of
mother’s responsivity to child; observer ratings of mother’s acceptance of child; and mother’s
ratings of parent-child conflict, parent-child closeness, disciplines and home chaos. These
variables were combined to provide a composite PRI score ranging from 0 to 12. Low values
on the PRI indicate lower amounts of parenting risk than do higher scores (Melhuish, Belsky,
& Leyland, 2008). This PRI index has been shown to be a significant predictor of positive
and negative social and self-regulatory behaviours at age 3 (Melhuish, Belsky, & Leyland,
2008).

96

Chapter 4
Home learning environment (HLE). HLE at 3 years of age was captured by an index
comprised of six mother-reported variables: frequency of child being read to, going to the
library, painting and drawing, being taught letters, being taught numbers, and learning
songs/poems/rhymes. The frequency of each variable was coded into an 8-point scale (0 = not
occurring to 7 = occurring very frequently; Appendix A, Appendix B) and then combined to
generate a HLE score that ranged from 0 to 42 (Melhuish, Belsky, & Leyland, 2008). HLE
has been shown to be a significant predictor of social and self-regulatory behaviours at age 3
(Melhuish, Belsky, & Leyland, 2008) and academic achievement at age 5 and 7 (Melhuish,
Phan, et al., 2008).
Demographic and contextual antecedents. Demographic and contextual factors
captured at 3 years of age, which have been shown to predict academic outcomes, were also
modeled. These maternal-reported demographics were family income (total annual gross
income including salary and benefits received; Institute of Education, 2014), parental
education level for mother and father, and the child’s gender.
4.4.3. Plan for analysis. Given previous research has largely established antecedents
of social-emotional development and academic outcomes separately (Hammer et al., 2017;
Sammons et al., 2008), the current study used Structural Equation Modelling (SEM) to model
and evaluate these relationships concurrently. In total, three possible a priori models were
comparatively evaluated. The first model replicated, using SEM approaches, prior analyses of
demographic and socio-emotional variables that independently predicted academic outcomes
at age 7 (Hammer et al., 2017). Given research highlighting the importance of the HLE and
children’s self-regulation (variables not available in that previous study), the second model
incorporated self-regulation at age 5 and HLE at age 3. The final model investigated whether
the social-emotional variables could be combined into a latent variable, providing a more
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parsimonious and stronger model of predictors of academic outcomes. Ethics approval for the
research was granted by the relevant university human research ethics committee.

4.5.

Results
To investigate associations between social-emotional variables, their antecedents, and

later academic outcomes (literacy and numeracy), three models for each academic outcome
were evaluated using SEM (M-Plus version 7; Muthen & Muthen, 2011). Absolute model fit
was evaluated using chi-squared statistics, and relative fit assessed by Bentler’s Comparative
Fit Index (CFI, with values > .95 indicating good model fit; Hu & Bentler, 1999),
Standardized Root-mean Square Residual (SRMR, with values < .08 indicating good model
fit; Hu & Bentler, 1999), and Root Mean Square Error Approximation (RMSEA, with values
< .05 indicating good model fit; Hu & Bentler, 1999). Correlations between the predictors in
the model ranged between .00 and .41 (Table 4.1) suggesting that multicollinearity was not
an issue. Descriptive statistics for key predictor and outcomes variables are provided in Table
4.2.
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Table 4.1
Correlations Between Predictors of Child Academic Outcomes
Gnd Inc MEduc FEduc
SR
Hyp
PP
PRI
HLE
Gnd
.00
.00
.01
.14** -.14** -.06** -.10** .12**
Inc
.28**
.29**
.06** -.18** -.17** -.13** .08**
MEduc
.41**
.09** -.20** -.15** -.12** .20**
FEduc
.05** -.16** -.11** -.08** .14**
SR
-.35** -.22** -.22** .17**
Hyp
.31** .35** -.16**
PP
.20** -.10**
PRI
-.17**
HLE
Note. * p < .05; **p < .001. Grd= gender. Inc = income. Meduc = maternal education. Feduc
= paternal education. SR= self-regulation. Hyp = hyperactivity. PP = peer problems. PRI =
parenting risk index. HLE = home learning environment
Table 4.2
Descriptive Statistics for Variables Used in the Study
Variable Name
n
M
Mothers education level
16 882
1.94
Fathers education level
12 978
2.00
Income
15 445
2.18
Parent Risk Index
9 551
4.24
Home Learning
11 064
25.87
Environment
Peer Problems
14 772
1.23
Hyperactivity
14 772
1.57
Behavioural selfregulation
Literacy
Numeracy

SD
1.48
1.52
0.82
2.19
7.89

Min
0.00
0.00
1.00
0.00
0.00

Max
4.00
4.00
3.00
12.00
42.00

0.29
0.57

1.00
1.00

3.00
3.00

14 773

2.52

0.35

1.00

3.00

6 762
6 762

15.26
16.10

3.98
3.76

3.00
3.00

24.00
27.00

4.5.1. Literacy.
Model 1. Model 1 confirmed the model previously advanced by Hammer et al.
(2017), now through a concurrent SEM approach, which modelled contributions of
demographic (SES, gender, parental education level) and parenting factors (PRI) at age 3 and
socio-emotional development at age 5 on literacy scores at age 7. This model provided good
fit across all fit indices X2(1, n = 7910) = 12.34, p < .001, CFI = 1.00, SRMR = .01, RMSEA =
.04. Fifteen of the 16 pathways in Model 1 were significant, with seven having good
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explanatory value (indicated by beta weights > .08; Figure 4.1). Hyperactivity was the
strongest direct predictor of literacy scores two years later, with peer problems also
predicting literacy levels (Table 4.3). Demographic factors of maternal educational level,
paternal educational level, child gender, and family income also directly predicted literacy
scores. Although parenting did not directly predict literacy scores, it was associated with both
hyperactivity and peer problems, and hence exerted an indirect effect. Other demographics
also predicted social-emotional development, albeit more modestly.

Meduc
PP

Feduc

.14
.14
.13

Gender

Literacy

-.09
-.11

Inc

-.22

-.11
.17

PRI

-.09

.31

Hyp

Figure 4.1. Literacy Model 1, evaluating the findings of Hammer et al. (2017) in a concurrent SEM
analysis. Dotted lines indicate non-significant pathways. Beta weights >.08 are in bold. Pathways are
denoted by standardised regression weights. Meduc = maternal education. Feduc = paternal education.
Inc = family income. PRI = parenting risk index. PP = peer problems. Hyp = hyperactivity.

Model 2. Model 2 extended Model 1 to include a broader range of possible predictors
of academic outcomes. Specifically, Model 2 incorporated HLE and self-regulation. Even
with the addition of these variables–additional complexity that is often penalised in model fit
statistics–model fit improved marginally across the fit indices, X2(1, n = 7910) = 11.26, p <
.001, CFI = 1.00, SRMR = .00, RMSEA = .04. Twenty-four of the 26 pathways in Model 2
were significant and 16 provided good explanatory value (indicated by beta weights > .08;
100

Chapter 4
Figure 4.2). Hyperactivity and peer problems again had significant, direct paths to literacy
outcomes. Behavioural self-regulation also directly predicted literacy outcomes, reducing the
size of the effect for hyperactivity on literacy found in Model 1. The same antecedents of
social-emotional development remained significant in Model 2, while gender, parenting style,
and HLE also predicted behavioural self-regulation (Table 4.3).

Meduc

PP

Feduc
.12
.14
.11

Gender

-.08

.12

-.11
.11

Inc

Literacy

-.11
-.18

-.09

.17

.30

PRI

Hyp
.12

-.18

BehSR
HLE

.11

Figure 4.2. Literacy Model 2, extending the findings of Hammer et al. (2017) by inclusion of HLE
and self-regulation factors. Dotted lines indicate non-significant pathways. Beta weights >.08 are in
bold. Pathways are denoted by standardised regression weights. Meduc = maternal education. Feduc =
paternal education. Inc = family income. PRI = parenting risk index. PP = peer problems. Hyp =
hyperactivity. HLE = home learning environment. BehSR= behavioural self-regulation.

Model 3. Model 3 evaluated the possibility of a common social-emotional factor
contributing to prediction of academic outcomes. This was evaluated by creating a latent
variable comprising the shared variance between hyperactivity, peer problems, and
behavioural self-regulation (to yield a ‘purer’ self-regulation factor that included its
behavioural, social, and emotional components). Despite greater parsimony in this model, the
addition of the latent variable saw the model fit decline to levels that were lower than Model
1 and 2, X2(14, n = 7910) = 166.80, p < .001, CFI = .97, SRMR = .02, RMSEA = .04 (Figure
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4.3). All antecedents predicted the latent variable and the literacy variable. In contrast to
previous models, parenting style (PRI) was found to have a significant direct pathway to
literacy outcomes. All other pathways were also replicated from the previous literacy models.
Considering model fit evidence, Model 2 was adopted as the final model, given its superior
fit statistics despite comparatively greater model complexity (and associated fit statistic
penalties).

Meduc
-.10

Feduc

.10
.13
.08

Literacy

Gender
-.16

.10
.10

Inc

-.12
-.41

PRI

SR

.42

-.11

HLE

.40

PP

.71

Hyp

-.49

BehSR

Figure 4.3. Literacy Model 3, evaluating a latent social-emotional/self-regulatory variable predicting
literacy outcomes. Beta weights >.08 are in bold. Pathways are denoted by standardised regression
weights. Meduc = maternal education. Feduc = paternal education. Inc = family income. PRI =
parenting risk index. PP = peer problems. Hyp = hyperactivity. SR = self-regulation latent variable.

4.5.2. Numeracy.
Model 1. The first numeracy model also confirmed the findings of Hammer et al.
(2017), utilising an SEM approach. Model fit across all the fit indices indicated good fit X2(1,
n = 7910) = 12.31, p < .001, CFI = 1.00, SRMR = .01, RMSEA = .04, with 15 of the 16
pathways statistically significant (and 10 had beta weights > .08; Figure 4.4). As with
Literacy Model 1, direct relationships with numeracy were observed for hyperactivity, peer
problems, demographic variables (i.e., parental education level and income), and gender.
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Hyperactivity was again the strongest predictor of numeracy development. Unlike literacy,
the association between gender and numeracy was reversed, with boys scoring higher than
girls. The paths from demographic variables (parental educational level and income) were
comparable to the pathways found in the literacy models. That is, parenting (PRI) did not
show a significant association with numeracy outcomes, but was found to predict
hyperactivity and peer problems, and thus showed an indirect effect (Table 4.4)

Meduc
PP
-.09

-.08

Feduc
.13
.12

-.11
.17

Maths

Gender
-.11

Inc
-.09

-.19

Hyp
PRI

.31

Figure 4.4. Numeracy Model 1, evaluating the findings of Hammer et al. (2017) in a concurrent SEM
analysis. Dotted lines indicate non-significant pathways. Beta weights >.08 are in bold. Pathways are
denoted by standardised regression weights. Meduc = maternal education. Feduc = paternal education.
Inc = family income. PRI = parenting risk index. PP = peer problems. Hyp = hyperactivity.

Model 2. Model 2 additionally incorporated HLE and self-regulation variables.
Addition of these variables marginally improved model fit before rounding: X2(1, n = 7910) =
11.23, p < .001, CFI = 1.00, SRMR = .00, RMSEA = .04. Model 2 had 24 of 26 pathways
significant (Figure 4.5) and 14 beta weights > .08. The addition of HLE and self-regulation
did not affect the significance of paths from Model 1, but rather added to the explanatory
value of the model. That is, self-regulation and HLE were some of the strongest predictors of
numeracy outcomes (Table 4.4)
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Meduc
PP
-.08

Feduc

-.11
.11
.17

.12

Maths

Gender
-.11

.11

-.14

Inc

-.09

Hyp
PRI

.15

.30
.11
-.18

HLE

BehSR

.11

Figure 4.5. Numeracy Model 2, extending the findings of Hammer et al. (2017) by inclusion of HLE
and self-regulation factors. Dotted lines indicate non-significant pathways. Beta weights >.08 are in
bold. Pathways are denoted by standardised regression weights. Meduc = maternal education. Feduc =
paternal education. Inc = family income. PRI = parenting risk index. PP = peer problems. Hyp =
hyperactivity. HLE = home learning environment. BehSR= behavioural self-regulation.

Model 3. Model 3 modeled a latent variable comprised of hyperactivity, peer
problems, and self-regulation. The inclusion of the latent variable yielded marginally poorer
fit to the data, X2(14, n = 7910) = 178.58, p < .001, CFI = .96, SRMR = .02, RMSEA = .04,
with 15 of the 16 pathways within the model gaining significance and beta weights > .08
(Table 4.4 and Figure 4.6). As in previous models, some demographic variables (parental
educational level, gender, and family income), HLE, and parenting style directly predicted
numeracy outcomes. The self-regulation latent variable also predicted numeracy outcomes
(Table 4.4). When considering model fit statistics, Model 2 was again adopted as the final
model. Model 2 showed superior fit statistics despite increased complexity.
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Meduc

Feduc

Gender

-.09

.11

Maths

-.10
-.10

Inc

-.16

.10

-.12

SR

.42

PRI

.11
.09

HLE

-.40

.40

PP

.70

Hyp

-.49

BehSR

Figure 4.6. Numeracy Model 3, evaluating a latent social-emotional/self-regulatory variable
predicting literacy outcomes. Beta weights >.08 are in bold. Pathways are denoted by standardised
regression weights. Meduc = maternal education. Feduc = paternal education. Inc =family income.
PRI = parenting risk index. PP = peer problems. Hyp = hyperactivity. SR = self-regulation latent
variable.
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Table 4.3
Standardised Beta Weights for Literacy Models
Model 1

Literacy Models
Model 2

Model 3

Predictors of Peer Problems
Mothers education level
Income
Gender
Parent risk index
Home learning environment

-.07**
-.11**
-.04**
.17**
-

-.06**
-.11**
-.03*
.17**
-.03*

-

Predictors of Hyperactivity
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment

-.09**
-.05**
-.09**
-.11**
.31**
-

-.08**
-.05**
-.09**
-.11**
.30**
-.06**

-

Predictors of Self-regulation
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment

-

.03*
-.02
.03*
.11**
-.18**
.11**

-

Predictors of Self-Regulation Latent Variable
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment
Peer problems
Hyperactivity
Behavioural self-regulation

-

-

-.10**
-.06**
-.12**
-.16**
.42**
-.11**
.40**
.71**
-.49**

Direct Predictors of Literacy
Mothers education level
.14**
.12**
Fathers education level
.14**
.14**
Income
.07**
.07**
Gender
.13**
.11**
Parent risk index
-.01
.01
Home learning environment
.12**
Peer problems
-.06**
-.05**
Hyperactivity
-.22**
-.18**
Behavioural self-regulation
.12**
SR (latent variable)
Note. * p < .05; ** p < .001. SR= self-regulation. Beta weights >.08 are in bold
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Table 4.4
Standardised Beta Weights for Numeracy Models
Model 1

Numeracy Models
Model 2
Model 3

Predictors of Peer Problems
Mothers education level
Income
Gender
Parent risk index
Home learning environment

-.07**
-.11**
-.04**
.17**
-

-.06**
-.11**
-.03**
.17**
-.03*

-

Predictors of Hyperactivity
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment

-.09**
-.05**
-.09**
-.11**
.31**
-

-.08**
-.05**
-.09**
-.11**
.30**
.06**

-

Predictors of Self-regulation
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment

-

.03*
-.02
.03*
.11**
-.18**
.11**

-

Predictors of Self-Regulation Latent Variable
Mothers education level
Fathers education level
Income
Gender
Parent risk index
Home learning environment
Peer problems
Hyperactivity
Behavioural self-regulation

-

-

-.10**
-.06**
-.12**
-.16**
.42**
-.12**
.40**
.70**
-.49**

Direct Predictors of Numeracy
Mothers education level
.13**
.11**
Fathers education level
.12**
.12**
Income
.05**
.05*
Gender
-.05**
-.07**
Parent risk index
-.01
.02
Home learning environment
.11**
Peer Problems
-.08**
-.06**
Hyperactivity
-.19**
-.14**
Behavioural self-regulation
.15**
SR (Latent variable)
Note. * p < .05; ** p < .001. SR= self-regulation. Beta weights >.08 are in bold
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.10**
.09**
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4.6

Discussion
The current study explored the longitudinal associations between a broad array of

social, emotional, demographic, and contextual predictors of literacy and numeracy. Many of
these had not been concurrently considered, providing opportunity to clarify and qualify
previous findings showing independent prediction of academic outcomes by these factors.
Our results indicated that the model previously indicated by Hammer et al. (2017) was
improved by inclusion of HLE and self-regulation. In addition, not all previously suggested
predictors of academic outcomes were supported in the current modelling; factors suggested
in prior research, such as parenting style, were found to be non-significant in their direct
effects on literacy and numeracy outcomes (instead showing only indirect effects through
social-emotional and self-regulatory development). Results also suggested hyperactivity, peer
problems, and behavioural self-regulation, while related, each contributed unique explanatory
variance to later academic outcomes, instead of representing a unified dimension of socialemotional development that contributes to academic outcomes.
To evaluate a previous proposed model of socio-emotional development, Model 1
confirmed the work of Hammer et al. (2017), including variables of socio-emotional
behaviours (hyperactivity and peer problems), SES (parenting education level and family
income), parenting and child’s gender. Consistent patterns of factor loadings with prior
research were observed for SES (mother’s educational level and family income), gender,
hyperactivity, and peer problems on academic outcomes at age 7 years (Davis-Kean, 2005;
Foster et al., 2005; Hammer et al., 2017; Liem & Martin, 2011; McClelland et al., 2014).
Parenting showed a discrepant pattern, however, with no direct influence on academic
outcomes. This divergence also contrasts previous studies that suggest maternal parenting
style is associated with academic achievement and cognitive development (Hammer et al.,
2017; Landry, Smith, & Swank, 2003). Rather than a direct effect, the current study suggests
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the effect may be more indirect, with lower parent risk supporting the development of
abilities that have a more direct effect on learning and academic outcomes (e.g., selfregulation; Schmitt, McClelland, Tominey, & Acock, 2015; hyperactivity; Du Paul et al.,
2015; peer problems; Malecki & Elliot, 2002). It thus may be that, when considered together,
the direct association of parenting with academic outcomes is mitigated. This suggestion is
consistent with previous studies that have found strong links between parenting practices and
child adjustment within primary school (Anthony et al., 2005; Kaufmann et al., 2000; Masten
& Coatsworth, 1998).
To further evaluate separate studies suggesting the prominent role of HLE and selfregulation in academic success (Melhuish, Phan, et al., 2008; Cadima, et al., 2015), Model 2
incorporated these two additional variables. Consistent with previous studies (Melhuish,
Phan, et al., 2008; Ponitz et al., 2009), Model 2 supported direct associations between HLE
and self-regulation with academic outcomes. Beta weights for variables in Model 1 changed
little with these added variables, yet the strong explanatory value of these factors and slightly
improved model fit statistics (despite increased complexity of the model) suggested they
were important inclusions. While expected associations largely held in Model 2, it is noted
that, in contrast to previous research, previously suggested associations between SES
(parental educational level, family income; Evans & Rosenbaum, 2008; Wanless et al., 2011)
and behavioural self-regulation were not found. This may indicate that the non-educational
effects of SES may be mediated through HLE and parenting.
In support of this possibility, HLE – a composite measure of home activities that
support learning – was shown to influence child academic outcomes at 7 years of age. When
added to the model, HLE became one of the strongest predictors of academic outcomes,
adding unique explanatory variance at similar levels as maternal education. This finding
suggests that HLE effects appear to extend to at least 7 years of age, thus supporting findings
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of Melhuish et al. (2008) and extending the age range considered by other studies (Foster et
al., 2005; Sylva, et al, 2008). This finding also contradicts earlier research (Hartas, 2015) that
suggests HLE is not an independent predictor of academic outcomes once SES is considered,
and supports findings such as Sammons et al. (2015). Instead, the current model suggests the
reverse mediation, such that SES influences academic outcomes through key parenting
factors. Also notable, parenting style did not show a direct path to academic outcomes,
suggesting the importance of parents’ educationally enriching behaviours over general ‘style’
(Bernier et al., 2010; Karreman et al., 2006; McCabe, Cunnington, & Brooks-Gunn, 2004). In
fact, effects of HLE remained even after measures of SES, parental educational level,
parenting, social-emotional behaviour, and gender were considered.
Beyond its direct association with academic outcomes, the influence of HLE was also
indicated by its prediction of child social-emotional development (peer problems,
hyperactivity, and behavioural self-regulation). A more-positive HLE was related to lower
child hyperactivity and peer problems at age 5. Children who experienced a more-positive
HLE also showed better self-regulation at age 5. While these influences on child socialemotional development are consistent with prior studies of children in preschool and early
primary school (Foster et al., 2005), these variables have rarely been considered together. As
such, the concurrent consideration of these variables serves to consolidate the importance of
HLE as a key predictor of social, emotional, and academic development, even after
considering other important covariates.
Behavioural self-regulation similarly added substantial, independent explanatory
value to the prediction of academic outcomes. While this relationship has previously been
suggested (Cadima et al., 2015; Karreman, van Tuijl, Aken, & Deokovic, 2006; Ponitz et al.,
2009), the current study confirms these relationships, extends them more longitudinally (to
age 7) and does so in the context of a broader range of predictors. In fact, the addition of
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behavioural self-regulation to Model 2, while not changing the relationships between
hyperactivity, peer problems, and academic outcomes seen in previous models, contributed
further explanatory value. As such, the current study provides converging support for the
suggestion of self-regulation’s role in promoting academic success.
Given the possibility of a common core of hyperactivity, peer problems, and selfregulation that influences academic achievement (e.g., ability to focus and remain on task;
Kopp, 1982; Patrick, 1997; Ponitz, et al., 2009), a latent self-regulation variable was
evaluated in Model 3. Possibility of an underlying latent factor was suggested by strong
correlations between these factors in previous research as well (e.g., Howard & Melhuish,
2016). This model provided similarly good fit to the data, and each variable loaded well on
the latent variable. However, the overall model fit was slightly inferior to that of Model 2,
which is particularly problematic given its increased parsimony–and thus fit statistic
advantage. That is, the results of this modelling suggested that a common core of selfregulation (across cognitive, behavioural, and social-emotional behaviours/domains) did not
provide improved fit for explaining academic outcomes compared to modelling of these
factors independently. That parenting style became a non-significant predictor in this model
further suggested that the creation of a latent variable was not capturing the same variability
as each independent socio-emotional factor.
Although the current findings provide robust longitudinal evidence on the factors that
most strongly predict better academic outcomes for children in primary school, there are
some limitations that nevertheless constrain interpretation. First, the nature of using existing
longitudinal datasets means investigations are constrained by data that are available (rather
than ideal data). As an example, direct assessment of self-regulation is often considered
superior to parent- or educator-reports (Smith-Donald Raver, Hayes, & Richardson, 2007).
Luckily, we were able to create a self-regulation variable that has been found to be very
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predictive of a broad range of later outcomes (Melhuish, Phan, et al., 2008). Similarly, we
were able to create a well-established Parenting Risk Index from these data (Melhuish,
Belsky, & Leyland, 2008). Despite this, future investigations would benefit from an
exploration of potential differences (e.g., in developmental trajectories, predictive strength)
between different methods of indexing these influential aspects of child development.
These results are also constrained by the nature of the sample. While the sample was
largely representative of England’s population, there was a slight bias in the sample. While
future research is required to evaluate whether the current patterns of associations hold across
population sub-groups, given the large sample and only slight deviations from population
composition, it is not expected that this bias would unduly influence the current findings.
Lastly, it is unclear to what extent child social-emotional development plays a role in
many non-academic areas. For example, while it is clear that self-regulation plays an
essential role in academic development (DuPaul et al., 2015; Schmitt et al., 2015;
Zimmerman, 1989) and non-academic adult outcomes (Moffitt et al., 2011), further clarity is
required on the nature of this influence (e.g., with risky behaviours, does self-regulation
influence the uptake, age of onset, quantity or quality of the risky behaviour – or perhaps all
of these). Further longitudinal studies considering the association between childhood selfregulation and adolescent behaviours (including risky behaviours) could clarify the predictive
nature of these associations.
The current results suggest the importance of children’s often-overlooked socialemotional development in the promotion of academic outcomes. This study thus adds to the
limited literature exploring the concurrent, relative influence of these factors on children’s
academic outcomes. Specifically, the current data provides evidence of the independent
contributions of early HLE and self-regulation for children’s academic outcomes, over and
above social-emotional, demographic, and contextual factors. The influence of behavioural
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(i.e., behavioural self-regulation, hyperactivity) and social-emotional aspects of development
(i.e., peer problems) as predictors of later academic outcomes suggests the importance of
taking a broad perspective and approach to early academic development, rather than one
focused exclusively on cognitive (e.g., focus of attention, resistance to distraction) or
behavioural development (e.g., behavioural management). The current results also reinforce
the importance of high quality home learning environments, which can be fostered through
parenting programs and strong links with early childhood education and care services (e.g.,
pre-schools, long-day care, nurseries, supported play groups). More broadly, these results
suggest that a child’s academic trajectory may be improved – in academic and non-academic
terms – through consideration of more than just cognitive and content-area learning
outcomes.
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CHAPTER 5: CHILDHOOD SELF-REGULATION, ADOLESCENT RISKY
BEHAVIOURS AND SUBSTANCE USE: A TEN-YEAR LONGITUDINAL
STUDY

5.1.

Preamble
Chapter four presents the findings from the final study in the program of

research within the Doctoral Thesis. This chapter deviates from the preceding chapters
as the study investigates the predictive relationship of child socio-emotional
development on non-academic outcomes (e.g., substance use, suicide, self-injurious
behaviours) in adolescence. Additionally, the research also considered the age of
commencement of substance usage and frequency of undertaking risky behaviours in
adolescence. The manuscript that is presented in this chapter has been submitted to the
Australian New Zealand Journal of Psychiatry for publication. At the time of
submission of the Thesis the manuscript was identified was still under review from the
journal.

Hammer, D., Melhuish, E., & Howard, S. J., (2017). Childhood self-regulation,
adolescent risky behaviours and substance use: A ten-year longitudinal study.
Manuscript submitted for publication.
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5.2.

Abstract

The study investigated longitudinal associations of self-regulation and social-emotional
development at age 4–5 years, with positive and negative lifestyle behaviours 10 years
later. The sample was drawn from the Longitudinal Study of Australian Children (N =
4,983), a large longitudinal and nationally representative dataset. Logistic and linear
regressions indicated self-regulation was a consistent predictor of engagement in, age of
commencement, and recency of risky adolescent behaviours including: substance use;
sexual activity; self-harm ideation and acts; suicide ideation, planning and frequency of
attempts; and bullying. Results indicated that children with 1-SD higher self-regulation
were 12% to 26% less likely to engage in these negative behaviours. Attempts to reduce
maladaptive adolescent behaviours would do well to consider ways of fostering early
self-regulation.

Keywords: Self-regulation, preschool, adolescence, substance use, risky behaviour,
substance use
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5.3.

Introduction
Self-regulation has been defined as the ability to modulate behaviour according to

the cognitive, emotional and social demands of the situation or stimuli (Calkins & Fox,
2002; Posner & Rothbart 2000). Early self-regulation has been shown to be a consistent
predictor of later academic achievement (Hammer Melhuish, & Howard. 2017a, 2017b;
Ponitz, McClelland, Matthews, & Morrison, 2009). Self-regulation in later childhood
and early adolescence has also been associated with subsequent adolescent and adult
risky behaviours (e.g., substance use, risky sexual behaviours; Crockett Raffaelli, &
Shen, 2006; Quinn & Fromme, 2010), health (Bub Robinson & Curtis, 2016; Mitrou et
al. 2010; Woodward, Lu, Morris, & Healey, 2016) and social integration (e.g., criminal
behaviour, future earning capacity; Moffitt et al., 2011). While several studies
documenting the influence of early self-regulation have focused on academic outcomes
in adolescence, there has been less research considering associations of early childhood
self-regulation with non-academic adolescent outcomes.
Studies of later-childhood self-regulation and adolescents’ non-academic outcomes
suggest a longitudinal association between these aspects of development. In a study of
518 children in the U.S., Crockett et al. (2006) found that low self-regulation at 8–9
years of age predicted increased substance use and sexual risk-taking in midadolescence (age 16–17 years). In another U.S. study, Griffin, Lowe, Acevedo and
Botvin (2015) found that self-regulation at age 13 predicted lower substance use in
students upon completion of high school at age 18. Similar results have been found in
later adolescence: Quinn and Fromme (2010) found that for 17–19-year old U.S.
university students, self-regulation had a “buffering effect”, particularly on their binge
drinking and unprotected sexual activity 4–5 years later.

125

Chapter 5

Moffitt et al. (2011), analysing data from 1000 children in New Zealand, extended
prior research by evaluating the predictive strength of child self-regulation – measured
by parent- and teacher-reports accumulated across eight years from 3 to 11 years of age
– on a broad range of adolescent and adult outcomes. In their study, self-regulation was
strongly and broadly predictive of adolescent and adult outcomes, including substance
use, school dropout, health, unplanned pregnancy, earning capacity, and criminal
conviction. While these results are compelling, a number of questions remain. First, the
specific importance of early self-regulation is unclear. That is, while there is evidence
of rapid self-regulatory development in pre-school years (Montroy Bowles, Skibble,
McClelland, & Morrison, 2016) and importance of self-regulation for school readiness
(Blair & Raver, 2015; Schmitt, McClelland, Tominey, & Acock, 2015), the existing
evidence does not elucidate the specific importance and longitudinal persistence of
associations with early self-regulation. Second, the complete nature of these
associations is not yet known. That is, despite Moffitt et al.’s (2011) finding that early
self-regulation predicted negative lifestyle choices in adolescence, their study was
constrained by the outcomes available: academic performance, smoking, and delinquent
behaviour at 12 years of age, before many of these behaviours truly emerge and become
habitual. As such, it is not clear to what extent self-regulation may associate with these
and related lifestyle choices later in adolescence (e.g., drug use, sexual activity, selfharm, suicidal ideation), the frequency of these behaviours, or the age of onset for these
behaviours.
Further, research into longitudinal associations of early self-regulation has tended
to focus on self-regulation (and demographic covariates) in isolation, yet recent research
shows that social and emotional development factors similarly predict later outcomes
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(Hammer et al., 2017a, 2017b). For instance, early childhood peer problems have been
associated with: later academic outcomes (Hammer et al., 2017a, 2017b; Liem &
Martin, 2011); deviant behaviours and substance use (Barnes, Hoffman, Welete, Farrell,
& Dintcheff, 2006; Hessler & Katz, 2010); and depression and emotional adjustment
(Brendgen, Vitaro, & Bukowski, 2000). Psychosocial and emotional adjustment in the
early school years has also been found to associate with later substance use (Crockett et
al., 2006; Wells, Walker, Mendoza, & Ainette, 2006), bullying activity (Golmaryami et
al., 2016) and deliberate self-harm (Mitrou et al., 2010). It is unclear, however, whether
these social-emotional factors might also predict adolescent outcomes and whether they
moderate the associations of self-regulation with adolescent outcomes.
While children’s demographic (e.g., gender) and individual characteristics (e.g., IQ)
are often considered in this research, other important background factors have also been
identified. A controlling parenting style or a home environment that involves aggression
and high levels of parenting stress is associated with later substance use (McLaughlin,
Campbell, & McColgan, 2016) and risky behaviours (e.g., attempted suicide, deliberate
self-harm; Holland, Vivolo-Kantor, Logan, & Leemis, 2017; Mitrou et al., 2010).
Additionally, a lower socio-economic status (SES) is also associated with greater
adolescent substance use, risky behaviours and health outcomes (Enminger, Brown, &
Kellam, 1982; Quon & McGrath, 2014).
5.3.1

Current study and hypotheses. The current study thus builds upon

evidence that early childhood self-regulation (4–5 years) is a strong predictor of
academic outcomes into high school (Hammer et al., 2017a) and research on later selfregulation on non-academic outcomes. Extending those models established by Hammer
et al. (2017a, 2017b), which associated self-regulatory and social-emotional
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development with academic outcomes, the current study used a longitudinal and
representative dataset of Australian children to evaluate the extent to which early selfregulation, emotional problems and peer problems (at 4–5 years of age) is predictive of
adolescent substance use and risky behaviours a decade later (at 14–15 years of age). In
order to extend previous findings, not only was a broader range of adolescent outcomes
considered (including additional adolescent negative lifestyle choices), but also
considered were age of commencement and recency of the behaviour. On the basis of
these previous results suggesting an important role for early self-regulation and socialemotional development factors, it was hypothesised that lower levels of self-regulation,
and higher emotional and peer problems, would be associated with higher levels of
risky behaviour in adolescence after controlling for important environmental and
demographic covariates.

5.4.

Method
5.4.1.

Participants. Data from the Longitudinal Study of Australian Children

(LSAC), a longitudinal and nationally representative study of child development
commenced in 2004, were adopted for this study. LSAC is comprised of two cohorts,
with data collected biennially: a birth cohort that started data collection close to birth (B
cohort); and a kindergarten cohort whose initial data collection occurred at 4–5 years of
age (K cohort; Soloff, Lawrence, & Johstone, 2005). To focus on adolescent outcomes,
the K cohort data (N = 4,983; 49.1% girls) at 4–5 years of age (Wave 1) and 14–15
years of age (Wave 6) were analysed. Attrition rates from baseline to data collection at
Wave 6 within the K cohort was 11% (Norton & Monahan, 2015). For a complete
overview of sample characteristics and attrition across all data collection periods see
AIFS (2015).
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5.4.2.

Measures.

Child measures (4–5 years of age). A self-regulation measure for children 4–5
years of age was constructed using available LSAC items that were aligned with
theoretical models of self-regulation (Hofmann et al., 2012) and empirically validated
indices (e.g., concurrent validity with factors that conceptually relate to self-regulation;
Moffitt et al., 2011). Items were drawn from a combination of parent-, teacher- and
observer-rated items (see Table 5.1). Specifically, the current self-regulation index
consisted of 20 items: three parent- and one observer-report temperament items (e.g., “If
this child is upset, it is hard to comfort him/her”, “child likes to complete one task or
activity before going onto the next”); and 16 teacher- and parent-rated items (e.g.,
“child not able to sit still”, “child has a good attention span”; Goodman 1997). As these
items were on differing scales (i.e., a 6-point temperament scale ranging from 1 =
almost never to 6 = almost always; a 3-point SDQ scale from 1 = not true to 3 =
certainly true), items were standardised and then averaged to create a composite selfregulation index. This index has also been shown to have good predictive validity
within previous studies (Howard, Vella, & Cliff, 2017) and showed good reliability in
the current study (a =.86).
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Table 5.1
Self-Regulation Item Correspondences Between Moffitt et al. (2011) and Current Study
Moffitt et al.
factors
Impulsive
Aggression

Moffitt et al.
items
Flies off handle

Corresponding LSAC items

Scale (subscale)

Often has temper tantrums/hot
tempers P, T

SDQ: Conduct Prob.
SDQ: Conduct Prob.

Runs and jumps
about P, T

Often fights with other children or
bullies them P, T
Restless, overactive, cannot stay
still for long P, T

Cannot settle P, T,
restless O

If this child is upset, it is hard to
comfort him/her P

CTS: Reactive

Has short
attention span P, T

Sees tasks through to the end, good
attention span (reverse) P, T

SDQ: Hyperactivity

Difficulty sitting
still P, T
Fails to finish
tasks P,T , trouble
sticking to a task S

Constantly fidgeting or squirming

SDQ: Hyperactivity

The child likes to complete one
task or activity before going on to
the next (reversed) P

CTS: Persistence

Difficulty sticking
to activity P, T,
brief attention to
task O

The child stays with an activity
(e.g., puzzle, construction, kit,
reading) for a long time (reversed)

CTS: Persistence

P,

T

Fights P, T
Hyperactivity

Lack of
Persistence &
Inattention

SDQ: Hyperactivity

P, T

P

Easily distracted
P, T, difficulty
paying attention S
Impulsivity

Acts before
thinking P, T,
impulsive O

SDQ: Hyperactivity
Easily distracted, concentration
wanders P, T
Can stop and think things out
before acting (reversed) P, T

SDQ: Hyperactivity

Has difficulty
awaiting turn P, T
Low frustration
tolerance –
observer P, T

Shares readily with other children
SDQ: Prosocial
(reversed) P, T
Lack of
Degree of negative mood
CTS: Temper
Control
(withdrawn, uncooperative sulky
seeming upset, angry) to
interviewer O
Note. Factor names parallel those adopted by Moffitt et al. (2011). Notation following items indicates the
source of the data. P parent rating. T teacher rating. O observer rating. S self-rating. SDQ = Strengths &
Difficulties Questionnaire (Goodman 1997). CTS = Child Temperament Scale (Samson et al. 1982).

SDQ emotional problems (e.g., “child is often unhappy or downhearted”) and peer
problems subscales (“child is generally liked by other children”) were also included to
reflect the children’s social-emotional development. Scores on SDQ items ranged from
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0 = not true to 2 = certainly true, which were then summed across each subscale’s five
constituent items to create a subscale score. For this study, only emotional problems and
peer problems subscales were used, to prevent multicollinearity given inclusion of some
SDQ items from other subscales in creating the self-regulation index. The emotional
problems and peer problem subscales have been shown to have good internal
consistency (Goodman, 2001).
A Home Learning Environment (HLE) index was created as a composite measure
of parent-reported activities that are undertaken by parents with their children, both in
and out of the home, which have previously been found to predict child development
(Melhuish et al., 2008). In this study, the HLE index was a 12-point composite index of
the following parent-reported HLE items: frequency of storytelling over a 7-day period
(from 0 = none to 3 = every 6 to 7 days); frequency of reading over a 7-day period
(from 0 = none to 3 = every 6 to 7 days); amount of time child is read to per day (0 =
not read to, to 3 = more than 60 minutes); and yes/no responses to engaging in specific
out-of-home activities in the past month (i.e., visits to libraries, museums) and past 6
months (i.e., sporting activities). These dichotomous responses were combined into a
single out-of-home activities score (0 = none to 3 = participation in all activities), which
was then added to the other HLE items. Melhuish et al. (2008) found this combination
of in-home and out-of-home activities, at 3–5 years of age, had good predictive validity
of literacy and numeracy abilities in primary school, and with later academic and social
outcomes up to 18 years of age (see also Sammons Toth, Sylva, Melhuish, Siraj, &
Taggart, 2015).
Angry parenting was indexed by the 5-item parent-reported Angry Parenting Scale.
Items were rated on a 5-point Likert scale, ranging from 1 (never/almost never) to 5 (all
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the time), on statements such as “How often are you angry when you punish this child?”
Scores on these items were averaged to produce an overall angry parenting index. This
measure has been shown to have good predictive validity of adolescents’ transition to
high school (AIFS, 2015).
Demographic and individual characteristics considered were: socioeconomic status
(SES), parent education level, and the child’s sex and birth weight. SES was indexed by
the Socio-Economic Index for Areas (SEIFA) Relative Advantage/Disadvantage scale,
adopted by the Australian Bureau of Statistics, which captures aspects of socioeconomic
status at an area level, including typical income, education, employment, occupation,
and housing (Pink, 2013). Maternal education was indexed by a 4-point scale ranging
from 1 = less than Year 12 to 4 = degree or higher.
Adolescent outcomes (14–15 years of age). Positive and negative adolescent
lifestyle behaviours were indexed by items asking: whether the adolescent had ever
engaged in that behaviour (“Have you ever smoked even part of a cigarette?”), the age
at which the behaviour first occurred (“How old were you when you had your first
cigarette?”), and how recently that behaviour had occurred (“Have you smoked
cigarettes in the last 12 months/4 weeks/7 days?”). Outcomes investigated with all three
of these elements were smoking cigarettes, alcohol use and marijuana use. Sexual
activity had engagement and age of onset data only. Engagement data only was
available for the following outcome variables: sniffing, use of any other drugs, sun
protection, use of contraception, STI prevention, self-harm (ideation and activity) and
suicide (ideation and planning). For engagement and recency items, these were reported
by dichotomous (yes/no) response. Age of commencement was reported in years. To
evaluate longitudinal associations of self-regulation with use of any drugs, a combined
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drug use index was dichotomised as 0 = no drug use (ever, in any amount) or 1 = use of
one or more drug types.
Bullying behaviours were indexed by 11 self-report dichotomous (yes/no) items
capturing bullying behaviours (e.g., “I hit/kicked someone” and “I used force to steal
something”). A bullying index was created by summing an adolescent’s participation in
any one (or more) of these activities. The ability to follow school rules was indexed by
self-reported frequency of getting on trouble for not following school rules in the last 6
months (ranging from 1 = never to 5 = 10 or more times), with responses dichotomised
as 0 (never) or 1 (at least once).
5.4.3.

Analysis strategy.

Data were analysed using logistic (for dichotomous variables) and linear regression
(for continuous variables). Predictors were child gender, birth weight, parent education,
angry parenting, SES, HLE, child self-regulation, child emotional problems, and child
peer problems. Separate regressions were run for each adolescent outcome. Multicollinearity amongst predictors used was not a concern as correlations ranged from .00
to .32 (Table 5.2).
Table 5.2
Correlations Amongst Predictor Variables
Gender

HLE

Bthwt

Parent

SES

Qual

SR

EP

Gender
.03*
-.09**
-.07**
.01
.01
.22**
.00
HLE
.03*
-.17**
.18**
-.30**
.24**
-.03*
BthWt
-.01
.01
-.03*
-.08**
-.05**
Parenting
-.01
.05**
-.39**
.04**
SES
-.25**
.12**
-.03*
Qual
-.18**
.06**
SR
-.13**
EP
PP
Note. * p < .05; **p < .001; HLE = home learning environment; Bthwt = birth weight; Parent = parenting
style; Qual = qualification level; SR = self-regulation; EP= emotional problems; PP = peer problems

133

PP
.04**
.05**
-.02
-.11**
.06**
-.05**
-.20**
.10**
-

Chapter 5

Missing data due to attrition were identified as Missing at Random (MAR) on the
basis of analyses of attrition rates in this study (Nicholson, Deboeck, & Howard, 2017).
Of the remaining sample, only 55% had complete self-regulation data. In most cases,
missing data were from teacher non-response. Constituent self-regulation item values
were imputed, using IBM SPSS’ (version 19; IBM, Armonk, NY) ExpectationMaximization missing value analysis algorithm, where at least 50% (10 of 20) of
parent-, teacher- and observer-report variables were reported (i.e., cases were not
imputed if a child was missing both parent- and teacher-report data). In total, 45% of
cases (n = 2253) had some level of imputed data for the self-regulation index, yet the
fact that at least half of the constituent items were available created a strong basis from
which to impute missing items. Constituent self-regulation items were then standardised
and averaged. As a second step, predictor variables were imputed for cases in which
these were missing. Missing data for the predictors ranged from < 1% for home learning
environment to 2% for child’s weight at birth.

5.5.

Results
Descriptive statistics are presented in tables 5.3 and 5.4, odds ratios and 95%

confidence intervals for logistic regressions in tables 5.5 and 5.6, and beta weights and
95% confidence intervals for the linear regressions in Table 5.7. Results are reported for
self-regulation and social-emotional variables, controlling for all other predictors.
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Table 5.3
Descriptive Statistics for Dichotomous Outcome Variables
Dichotomous Variables
Smoking
Smoking last 12 months
Smoking last 4 wks
Alcohol
Alcohol last 12 months
Alcohol last 4 wks
Marijuana
Sexual act
Prevention of STI
Contraception use
Suicide ideation
Suicide planning
Self-harm
Sun protection
School rules
Bullying

N
3265
3338
3188
3287
2080
2046
3332
3318
138
136
3322
3322
3321
3431
3310
3340

% Engage
65.50
67.00
64.00
66.00
41.70
41.10
66.90
66.60
2.80
2.70
66.70
66.70
66.60
68.90
66.40
67.00

Table 5.4
Descriptive Statistics for (non-imputed) Continuous Variables (predictor and outcome)
Continuous Variables
N
M
SD
Birth Weight
4897
3.40
.59
HLE
4977
6.64
2.20
Angry Parenting
4971
2.18
.59
SEIFA (SES)
4983
5.72
2.82
Self-regulation
2658
.05
.37
Emotional Problems
4966
6.10
1.67
Peer Problems
4965
1.66
1.55
Age of first sexual act.
131
14.02
.93
Age of 1st smoke
332
13.48
1.31
Age of 1st alcohol
466
13.44
1.34
Age of 1st marijuana
197
13.80
.91
Note. HLE = home learning environment. SES = socio-economic status. Sexual act. = sexual activity.

5.5.1. Substance use. Initial analyses evaluated a composite drug use index
(i.e., drug use at any time or frequency). The overall regression was significant, W =
1372.23, p < .001, such that a 1-SD increase in self-regulation was associated with a
21% decrease in the likelihood of drug use by 14–15 years of age. No other socialemotional factors were significant. The subsequent analyses examined use of each drug
separately.
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Tobacco use. The regression for smoking tobacco was significant, W = 1412.35,
p < .001. A 1-SD increase in early self-regulation was associated with a 26% decrease
in the likelihood of having smoked at 14–15 years. A 1-SD increase in emotional
problems at 4–5 years of age was also independently associated with a 9% decrease in
the odds of the adolescent having tried smoking. Regressions were also significant for
recency of smoking at both 12 months, W = 1462.57, p < .001, and 4 weeks, W =
1202.61, p < .001. These results indicated a 1-SD increase in self-regulation was
associated with a 24% (for use in the last 12 months) or 25% (for use in the last 4
weeks) decrease in the odds of having smoked in that period. A regression for age of
smoking commencement, amongst those indicating that they had tried smoking, was
significant, F(9, 322) = 3.02, p = .002, R2 = .08. A 1-SD increase in self-regulation was
associated with a 4-month (βstd = .24) delay in the age of commencement for smoking.
Emotional and peer problems at 4–5 years of age were not associated with recency or
age of onset of smoking.
Alcohol use. Regressions for having consumed alcohol, and recency of use,
were each significant: use, W = 7.98, p = .005; use in last 12 months, W = 529.07, p <
.001; and use in last 4 weeks, W = 854.20, p < .001. A 1-SD increase in peer problems
at age 4–5 years was associated with a 17% decrease in having consumed alcohol in the
prior 12 months. In contrast to tobacco, however, there was no significant association of
self-regulation and emotional problems with alcohol use or recency of use. The
regression for age of first alcohol consumption, for those who had indicated they had
consumed alcohol, was significant, F(9, 455) = 2.13, p = .026 R2 = .04. There was no
significant association between social-emotional factors and age of commencement of
alcohol use.
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Marijuana use. The regression for having used marijuana was also significant,
W= 1448.84, p < .001. Self-regulation was the only significant predictor; a 1-SD
increase in self-regulation was associated with a 23% decrease in odds of having used
marijuana. Emotional and peer problems were not significant predictors of adolescents’
marijuana use. A regression for the age of first marijuana use, for those who had
indicated they had tried marijuana, was non-significant, F(9, 187) = 1.90, p =.054, R2=
.08. Social-emotional factors were again found not to have a significant association with
age of commencement.
Sexual activity behaviours. The regression for engagement in sexual activity
was significant, W = 1301.27, p < .001. A 1-SD increase in self-regulation was
associated with a 12% reduction in having engaged in sexual activity, while emotional
and peer problems were not associated with engagement in sexual activity. None of the
self-regulation or social-emotional variables were significant in the prediction of the age
of first sexual activity. Regressions for engaging in safe sex practices were significant:
STI prevention, W = 43.40, p < .001; and use of contraception, W = 58.86, p < .001.
Children with 1-SD higher emotional problems were 55% more likely to use
contraception in adolescence. However, self-regulation and peer problems were not
significantly associated with contraception use in adolescence.
Social compliance behaviours. Regressions for engaging in socially compliant
behaviours were also significant: sun protection, W = 1108.14, p < .001; adhering to
school rules, W = 4.14, p = .042; and bullying behaviours, W= 141.81, p < .001. Selfregulation was a significant predictor for all these outcomes, such that a child with 1-SD
higher self-regulation was 18% more likely to have used sun protection in adolescence,
12% more likely to have complied with school rules over the preceding 6 months, and

137

Chapter 5

12% less likely to have engaged in bullying. Early emotional problems were associated
with the adolescents’ compliant behaviours as well. A 1-SD decrease in emotional
problems was associated with a 6% increase in the odds sun protection behaviours and a
12% increase in the odds of following school rules. Peer problems did not significantly
predict these behaviours.
Self-harm and suicide. Regressions were significant for self-harm, W =
1453.76, p < .001, and self-harm ideation, W= 1217.57, p < .001. A 1-SD increase in
early self-regulation was associated with a 24% decrease in the odds of self-harm, and a
19% decrease in the odds of self-harm ideation. Also significant were suicide-related
planning, W = 1441.71, p < .001, and suicidal ideation, W = 1457.72, p < .001. A 1-SD
increase in self-regulation was associated with a 20% reduction in suicide-related
planning, and a 24% reduction in suicidal ideation. A regression on frequency of suicide
attempts was significant, F(9, 3315) = 6.70, p < .001, R2 = .02. Self-regulation was a
significant predictor of number of suicide attempts, such that a 1-SD increase in selfregulation was associated with an 8% reduction in the frequency of suicide attempts by
adolescence. Emotional problems were also associated with a significant increase in
suicide attempts, such that a 1-SD increase in emotional problems was associated with a
4% increase in the frequency of suicide attempts. Peer problems were not significantly
associated with the frequency of suicide attempts in adolescence.
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Table 5.5
Odds Ratios for Substance use Outcomes

Smok.
Smok. 12mo.
Smok. 4wks.
Alc.
Alc. 12mo.
Alc. 4wks.

SR (95% CI)

EP (95% CI)

PP (95% CI)

HLE (95% CI)

PQ (95% CI)

PRT (95% CI)

SES (95% CI)

Gnd (95% CI)

Bthwt (95% CI)

.74**
(.65-84)
.76**
(.66-.88)
.75*
(.61-.91)
1.02
(.94-1.11)
.97
(.86-1.09)

.91*
(.83-1.00)
.91
(.82-1.02)
1.11
(.98-1.24)
.96
(.91-1.01)
.95
(.88-1.03)

1.04
(.91-1.18)
.91
(.79-1.06)
.85
(.69-1.05)
.93
(.86-1.01)
.83*
(.74-.94)

1.01
(.95-1.07)
1.00
(.94-1.07)
.87*
(.80-.96)
1.00
(.97-1.04)
1.01
(.96-1.07)

.87*
(.79-.99)
.93
(.82-1.05)
.93
(.82-1.19)
1.00
(.93-1.07)
.96
(.86-1.06)

1.18
(.96-1.45)
1.09
(.86-1.37)
1.05
(.75-1.47)
1.10
(.97-1.26)
1.26*
(1.04-1.51)

.98
(.94-1.02)
1.00
(.96-1.05)
.98
(.92-1.05)
.96*
(.94-.99)
.94**
(.90-.97)

1.44*
(1.13-1.82)
1.42*
(1.09-1.85)
1.48*
(1.01-2.19)
1.06
(.92-1.22)
1.17
(.94-1.44)

.95
(.84-1.06)
.95
(.83-1.07)
.98
(.81-1.18)
1.12**
(1.04-1.20)
1.06
(.96-1.18)

.91
(.78-1.07)

.95
(.86-1.06)

.86
(.74-1.01)

.99
(.93-1.06)

1.02
(.90-1.17)

1.16
(.91-1.48)

.95*
(.90-.1.00)

1.26
(.96-1.66)

1.08
(.94-1.24)

Marij.

.77*
.94
.89
.96
.94
1.04
.99
1.06
.97
(.66-.89)
(.85-1.05)
(.77-1.04)
(.90-1.03)
(.82-1.07)
(.81-1.33)
(.94-1.04)
(.80-1.40)
(.84-1.11)
Combined
.79**
.91
.98
1.01
.93
1.19
.97
1.24
1.04
Drugs
(.69-.89)
(.83-1.00)
(.86-1.12)
(.96-1.07)
(.83-1.04)
(.97-1.46)
(.93-1.01)
(.98-1.56)
(.92-1.16)
Note. * p < .05; **p < .001; SR= self-regulation. EP = emotional problems. PP =peer problems. HLE = home learning environment. PQ = parent qualifications. PRT =
parenting. SES = SEIFA socio-economic index for areas. Gnd = Gender. Bthwt = birth weight. Smok. = Has engaged in smoking a cigarette. Smok 12mo = Smoked in
last 12 months. Smok 4wks = Smoked in the last 4 weeks. Alc. = Has engaged in drinking alcohol. Alc 12mo = Alcohol use last 12 months. Alc 4wks = Alcohol use in
last 4 weeks. Marij. = Has engaged in marijuana use. Combined drugs = combined measure of smoking, alcohol, marijuana, sniffing, other drugs.
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Table 5.6
Odds Ratios for Behavioural Outcomes

Sexual Act.
Sun protect.
Bullying
School rules
Contracept
Prevent STI
S/Harm
Ideat.
S/Harm Act.
Suicide
Ideat.
Suicide Plan

SR (95% CI)

EP (95% CI)

PP (95% CI)

HLE (95% CI)

PQ (95% CI)

PRT (95% CI)

SES (95% CI)

Gnd (95% CI)

Bthwt (95% CI)

.78*
(.65-.94)
1.18**
(1.07-1.30)
.88*
(.81-.96)
.82**
(.76-.89)
1.61
(.73-3.54)
1.24
(.74-2.09)
.81**
(.72-.90)
.76**
(.66-.87)
.76**
(.67-.88)
.80*
(.68-.93)
.79**
(.69-.89)

.98
(.86-1.12)
.94*
(.88-1.00)
.99
(.94-1.05)
.88**
(.84-.93)
1.55*
(1.11-2.18)
1.09
(.81-1.46)
1.02
(.95-1.09)
1.02
(.94-1.11)
1.08
(.99-1.17)
1.08
(.98-1.18)
.92
(.85-1.01)

.98
(.81-1.19)
1.08
(.98-1.19)
.94
(.87-1.02)
.92
(.85-1.00)
.56
(.28-1.10)
.81
(.50-1.30)
1.02
(.91-1.14)
1.02
(.89-1.17)
1.00
(.87-1.15)
.94
(.80-1.09)
.97
(.86-1.10)

.95
(.87-1.04)
1.09**
(1.04-1.13)
1.03
(.99-1.06)
1.04*
(1.00-1.07)
.86
(.62-1.21)
.96
(.77-1.20)
1.06*
(1.01-1.11)
1.01
(.95-1.07)
1.08*
(1.01-1.15)
1.06
(.98-1.14)
1.01
(.96-1.07)

1.06
(.89-1.26)
1.21**
(1.11-1.32)
1.00
(.93-1.07)
.95
(.88-1.02)
1.14
(.62-2.10)
1.03
(.67-1.60)
.86**
(.79-.95)
.87*
(.77-.98)
.87*
(.77-.98)
.96
(.84-1.10)
.94
(.84-1.04)

1.10
(.79-1.48)
.98
(.83-1.15)
1.11
(.97-1.26)
1.22*
(1.07-1.39)
1.50
(.48-4.70)
1.40
(.63-3.09)
1.01
(.84-1.21)
1.07
(.85-1.34)
1.15
(.92-1.44)
1.05
(.81-1.35)
1.18
(.97-1.44)

.92*
(.87-.98)
1.02
(.99-1.06)
1.01
(.98-1.04)
.98
(.95-1.00)
.93
(.74-1.18)
1.00
(.85-1.18)
.99
(.96-1.03)
.96
(.92-1.01)
.96
(.92-1.01)
.94*
(.89-.99)
.96*
(.92-1.00)

1.09
(.76-1.55)
1.65**
(1.37-1.98)
.59**
(.51-.68)
.58**
(.50-.67)
1.92
(.53-7.04)
1.64
(.66-4.11)
3.66**
(2.96-4.54)
4.30**
(3.22-5.73)
2.21**
(1.69-2.88)
1.92**
(1.44-2.57)
.81
(.64-1.01)

.91
(.77-1.08)
1.01
(.92-1.10)
1.09*
(1.01-1.17)
1.10*
(1.02-1.18)
1.45
(.73-2.85)
.93
(.59-1.45)
.97
(.88-1.06)
.93
(.82-1.05)
.98
(.86-1.11)
.92
(.81-1.06)
1.03
(.92-1.15)

Risky
Behaviours
(Pleasure)
Note. * p < .05; **p < .001; SR= self-regulation. EP = emotional problems. PP =peer problems. HLE = home learning environment. PQ = parent qualifications. PRT =
parenting. SES = SEIFA socio-economic index for areas. Gnd = Gender. Bthwt = birth weight. Sexual Act. = Has engaged in sexual activity. Sun Protect. = Sun
protection. School rules = Following school rules. Contracept = Contraception use. Prevent STI = Prevention method use for STI. S/Harm Ideat. = Self harm ideation.
S/Harm Act = Self harm action. Suicide Ideat. = Considering suicide. Suicide Plan = Planned Suicide. # of Risk Behaviours (Pleasurable) = combined measure of sex,
smoking, alcohol, marijuana, sniffing, other drugs.

140

Chapter 5

Table 5.7
Unstandardised Beta Weights for Age of Commence, Drug Usage Risk Behaviours in Adolescents

1st Sex. Act.
1st Smoking
1st Alcohol
1st Marijuana
Suicide (freq. att.)

SR (95% CI)

EP (95% CI)

PP (95% CI)

HLE (95% CI)

PQ (95% CI)

PRT (95% CI)

SES (95% CI)

Gnd (95% CI)

Bthwt (95% CI)

.12
(-.06-.31)
.30**
(.14-.46)
.04
(-.10-.18)

-.09
(-.21-.03)
.03
(-.07-.14)
-.04
(-.14-.07)

-.04
(-.21-.13)
-.17
(-.33- -.01)
-.06
(-.20-.07)

.02
(-.06-.11)
.04
(-.03-.11)
.00
(-.07-.06)

-.04
(-.21-.12)
.01
(-.15-.12)
-.08
(-.03-.20)

.12
(-.17-.42)
-.03
(-.28-.22)
-.05
(-.27-.16)

-.01
(-.07-.05)
.02
(-.04-.07)
.02
(-.03-.06)

.20
(-.14-.55)
.13
(-.16-.43)
-.47**
(-.73- -.21)

.00
(-.23-.12)
.00
(-.19-.11)
.00
(-.14-.11)

.06
(-.09-.21)
-.03**
(-.04-.02)

.05
(-.05-.14)
.01*
(.00-.02)

-.04
(-.19-.10)
-.01
(-.02-.01)

.04
(-.02-.10)
-.01
(-.01-.00)

.04
(-.16-.09)
.01
(-.02-.01)

-.12
(-.38-.13)
.00
(-.03-.02)

.01
(-.04-.05)
.00
(-.01-.00)

.39*
(.12-.65)
.06**
(.03-.08)

.00
(-.07-.19)
.00
(-.02-.01)

Note. * p=.05; **p=.001; SR= self-regulation. EP = emotional problems. PP =peer problems. HLE = home learning environment. PQ = parent qualifications. PRT =
parenting. SES = SEIFA socio-economic index for areas. Gnd = Gender. Bthwt = birth weight.1st Sex Act = Sexual activity age. 1st Smoking = Smoking age. 1st
Alcohol= Alcohol Age. 1st Marijuana = Marijuana Age. Suicide (freq. att.) = Frequency of attempts of suicide
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5.6.

Discussion
The current study examined longitudinal associations of early self-regulatory and social-

emotional development (at 4–5 years of age) with drug use, rule-following and risky
behaviours in adolescence (at 14–15 years of age). The findings provide greater clarity
concerning: (a) the breadth of adolescent outcomes independently predicted by selfregulatory and social-emotional development factors, after controlling for important
covariates; (b) that these factors often predicted initial age and recency of use; (c) the specific
importance of early development; and (d) the concurrent associations of self-regulation and
social-emotional development with adolescent outcomes. Results showed that early selfregulation predicted a broad range of positive and negative behaviours in adolescence – a
decade later – in some cases uniquely accounting for a more than 20% reduction in the
likelihood of an adolescent engaging in the behaviour. Self-regulation in early childhood also
predicted the age of initiation and recency for some of these behaviours. Emotional problems,
but not peer problems, also showed some prediction of adolescent outcomes, although these
associations were more limited. The results thus suggested particular importance of early
self-regulation in trajectories of non-academic development, which continue as much as a
decade later.
Considering the breadth of adolescent outcomes included, childhood self-regulation was
a strong and consistent predictor even after controlling for other social-emotional,
environmental and demographic factors. Adolescent outcomes predicted by early selfregulation included: tobacco use, recency of use, and age of onset; marijuana use; self-harm
ideation; suicidal ideation, planning, and frequency of attempts; engagement in sexual
activity; bullying behaviour; following school rules; and use of sun protection. This is largely
consistent with, yet further extends, previous research. That is, the current study considered a
broader range of adolescent behaviours than previous studies (e.g., Moffitt et al. 2011), as
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well as the association of self-regulation and social-emotional development in earlier
childhood (age 4–5 years). In previous studies (Crockett et al., 2006) later-childhood selfregulation has been shown to predict tobacco, alcohol, and marijuana use. While longitudinal
associations with alcohol use were not found within the current study – perhaps due to its
ubiquity nature in Australia (that is, consumption of alcohol is not necessarily seen as
something to be avoided; Bonomo 2005; Graham Ward,Munro, Snow, & Ellis, 2006) –
associations with tobacco and marijuana use were supported. While it is noted that a causal
sequence cannot be inferred from longitudinal associations, research showing that
improvement in self-regulation abilities can influence adult health behaviours suggests that a
causal link is plausible (Baumeister & Vonasch 2015; Tahaney Kantner, & Palfai, 2014).
Previous studies have also found similar associations between self-regulation and
adolescent risky behaviours (Crockett et al., 2006; Holland et al., 2017; Mitrou et al., 2010),
while early social, behavioural and emotional problems have been associated with adolescent
self-harm (Mitrou et al., 2010), suicide (Holland et al., 2017) and substance use (Crockett et
al., 2006; Wells et al., 2006). However, few studies have considered these factors
concurrently. The current study found that, when considered together, self-regulation was a
consistent but not exclusive predictor of adolescent risky behaviours. For instance, while selfregulation was associated with most behaviours investigated (all except alcohol, prevention
of STI and use of contraception), emotional problems showed additional and independent
associations with use of tobacco, use of sun protection, following school rules and
contraception use. While findings that more emotional problems were associated with greater
likelihood of using contraception was contrary to our expectations, low response rates mean
this finding requires further research to replicate and evaluate. As such, while there were
instances of independent prediction of adolescent behaviours by social-emotional
development variables, the current results suggest that previous results for these factors
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(Holland et al., 2017; Mitrou et al., 2010; Wells et al., 2006) may well be due to their
associations with self-regulatory development.
Further, the current study considered, for the first time, the association of early selfregulation and social-emotional development with age of commencing substance use and
adolescent risky behaviours. It was found that children low in early self-regulation started
smoking earlier and were more likely to have engaged in the behaviour recently, than
children higher in initial self-regulation levels. Associations for age of commencement with
use of other substances (i.e., alcohol, marijuana) and with other behaviours (i.e., age of first
sexual activity) were not significant. For marijuana use and sexual activity, this may be due
to the low rates of participation in these activities (and exacerbated by higher non-response
on age of onset questions). The current study nevertheless expands on findings of Moffitt et
al. (2011), who found that childhood self-regulation predicted engagement in a narrow range
of negative lifestyle behaviours in early adolescence (12 years of age), suggesting that onset
of these behaviours may occur early for those adolescents initially low in self-regulation.
Findings from this study thus provide evidence that early self-regulation is related not
only with academic outcomes (Hammer et al., 2017a, 2017b; Neuenschwander,
Rothlisberger, Cimeli, & Roebers, 2012; Ponitz et al., 2009) but also non-academic
outcomes. Current results identify self-regulation as a plausible target for producing change
in preschool-aged children’s development trajectories. This is consistent with suggestions
that intervention in the early years may lead to more pronounced, stable and lasting change
(Wass, Scerif, & Johnson, 2012), and that this may provide the greatest economic return on
investment (Heckman, 2006). Current evidence suggests that effective self-regulation
programs are likely to be those that engage, extend and constantly challenge children’s selfregulatory abilities, while creating conditions that minimise those factors that can undermine
self-regulatory control (see, for example, Howard et al., 2018). However, there is need for
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experimental research to investigate: the range of effective methods for supporting and
enhancing self-regulation; the extent of transfer of these improvements to non-self-regulatory
outcomes; and, the levels and patterns of retention of these improvements over time.
Beyond limitations in making causal inferences from non-experimental data, the current
study was also limited by the LSAC data available and selected. For instance, the current
study used predictors that were established in prior academic models, which provided a basis
from which to hypothesise (i.e., Hammer et al., 2017a, 2017b). It is noted, however, that
further predictors are possible (e.g., other aspects of parenting) and thus require further
investigation. In addition, while the dataset is extensive and interdisciplinary in its approach,
most data were self- or other-reported (rather than directly assessed). Despite this, the current
study utilised multiple data sources (teacher, parent and trained observer) to create a robust,
reliable and predictive index of early self-regulation. This differs from prior studies in its
consideration of a specific period of early development. Other studies have combined adultreports over longer periods (e.g., 3–11 years; Moffitt et al., 2011) or consider later childhood
(e.g., from 10 years of age; Duell et al., 2016) or adolescence (e.g., from 17 years of age;
Quinn et al., 2010). These studies thus leave unclear the extent to which early self-regulation,
in particular, is associated with later outcomes. While further longitudinal research using
more direct measures could provide important support for these adult-report findings, the lack
of objective and ecologically valid measures of self-regulation limits this possibility. That is,
while measures such as Head-Toes-Knees-Shoulders (McClelland et al. 2014) have shown
good validity, reliability and predictive strength, it is unclear how these differ from executive
function measures (i.e., performance requires complex combination of multiple executive
functions, in an emotionally ‘cool’ context) and the extent to which they are truly related to
real-world self-regulatory behaviour (e.g., ‘hot’ contexts like having to pack up your toys for
lunch even if you do not want to).
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The current findings provide important insight of longitudinal associations of early selfregulatory and social-emotional development with risky adolescent behaviours a decade later.
Results show the predictive power of early self-regulation, in particular, for a broad range of
later adolescent outcomes. Beyond engaging in these behaviours, self-regulation also
predicted the age of commencement and recency for many of these behaviours. Thus, those
low in self-regulation may commence these behaviours younger and be more likely to
continue them. Results also tempered previous findings of the importance of social-emotional
factors for these outcomes, which, while still significant for some outcomes, were less
pervasive than existing evidence suggests. Those wishing to reduce maladaptive adolescent
behaviours would do well to consider approaches for fostering early self-regulation. This
might include a high quality home learning environment and early childhood education, as
these have been found to influence early self-regulation (Melhuish et al., 2015).
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CHAPTER 6: GENERAL DISCUSSION

6.1.

Discussion
The overall aim of this PhD research was to better understand the relationships

between children’s early behavioural, social and emotional development (i.e., ‘non-cognitive’
factors) and later academic and non-academic outcomes. As part of this aim it was intended
to identify factors that may be, and may not be, particularly fertile for early intervention,
education and prevention. Considered together, results of this research, using large-scale
nationally-representative longitudinal data, indicated that non-cognitive factors, measured at
4–5 years of age, were predictive of broad academic and non-academic outcomes up to 10
years later. Specifically, the most consistent and robust predictors across the array of
outcomes considered were early self-regulation, hyperactivity and the early home learning
environment (HLE). These factors not only predicted academic progress at numerous points
throughout primary school, based on national standardised assessments, but also negative
lifestyle choices (e.g., drug use, self-harm, suicidal ideation) in adolescence (for a summary
of findings across the studies of this Thesis, see Table 6.1). This is particularly striking given
that these predictors were measured at 4–5 years of age, but were still predicting outcomes up
to 10 years later (even after controlling for influential factors such as SES, sex and maternal
education). These findings suggest the need for early educators to support development in
non-cognitive areas (social, emotional and behavioural), as well as cognitive domains (e.g.,
school readiness, IQ, working memory) that are often the focus in early years education and
care (e.g., Fuller, Bein, Bridges, Kim, & Rabe-Hesketh, 2017).
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Table 6.1
Summary of Study Findings
Finding No.
Details
Finding No. 1. Child self-regulation (4–5 years of age) was the most consistent predictor
of later academic and non-academic outcomes across a span of 10 years.
For instance:
• Child self-regulation was the strongest predictor of national
standardised test results in literacy and numeracy at age 7 (Study
2, pp. 98–103)
• Child self-regulation was the strongest predictor of tobacco use,
self-harm and drug usage risky behaviours at age X (Study 3, pp.
134–137)
Finding No. 2.

Finding No. 3.
Finding No. 4.

Hyperactivity (4-5 years of age) was also and additionally predictive of
later academic outcomes, after controlling self-regulation and other child
socio-emotional factors (emotional problems, peer problems). For
instance
• Hyperactivity was an additional predictor of national standardised
test results in literacy and numeracy at age 7 (Study 2, pp. 98–
103)
Home Learning Environment was a significant predictor of child selfregulation (age 4–5 years). (Study 2, pp. 98–103)
HLE was also a consistent predictor of later child academic achievement
when considered concurrently with other socio-emotional, environmental
and demographic variables. For instance
• Home Learning Environment was a consistent predictor of
standardised test results in literacy and numeracy at age 7 (Study
2, pp. 98–103)

One of the strongest and most consistent early predictors of later-life academic and
non-academic outcomes was self-regulation. Specifically, a child’s ability to self-regulate at
4–5 years of age was related to their subsequent standardised assessment results in years 3, 5
and 7 (6–11 years of age), as well as negative lifestyle choices as adolescents such as drug
usage, suicide ideology and attempts, self-harm and bullying behaviours. This is perhaps
unsurprising, given early self-regulation has been shown to be related to individual outcomes
such as education (Ayduk et al., 2000), employment (Moffitt et al., 2011), substance use
(Quinn & Fromme, 2010; Wills, Walker, Mendoza, & Ainette, 2006), health and welfare
(Moffitt, Poulton, & Caspi, 2013). While the current findings offer a necessary replication of
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these results, with large nationally representative samples of different populations, the current
research also elaborated the associations of self-regulation with novel factors such as age of
onset and frequency of adolescent risky behaviours. For instance, the current research found
that, beyond simply being associated with whether or not an adolescent participated in risky
behaviours or drug usage, self-regulation was also related to the age of commencing these
behaviours (e.g., in the case of smoking; Griffin, Lowe, Acevedo, & Botvin, 2015; Wills et
al., 2008) or engaging in these behaviours more frequently as adolescents (e.g., in the case of
suicide attempts). Importantly, the current research added to previous research uniquely by
including concurrent analysis of self-regulation with other child social, emotional,
behavioural and environmental factors. This permitted further evaluation of independent
associations that have been found for these factors (e.g., emotional problems, peer problems,
hyperactivity; Liem & Martin, 2011; Mitrou et al., 2010; Shapero & Steinberg, 2013;
Verlinden et al., 2015), while also taking account of related developmental (e.g., selfregulation, home learning environment) and control factors (e.g., SES, maternal education,
parenting). The results here indicated that self-regulation remained a consistent predictor of a
broad range of later outcomes, even after controlling for these related developmental factors.
Mechanisms suggested to underlie this association include self-regulation acting as a
protective factor to withstand pressure (e.g., resist impulses or peer pressure to engage in
harmful behaviours) or be resilient in the face of many harmful behaviours that are prevalent
in adolescence (e.g., redirect attention and resist those distractions that may tempt a return to
harmful behaviours, persist toward a new goal even when this becomes challenging, control
impulses). This has been suggested for behaviours including substance use, (Wills, Ainette,
Stoolmiller, Gibbons, & Shinar, 2008), self-harm (Mitrou et al., 2010), and early sexual
activity (Quinn & Fromme, 2010).
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Although self-regulation was shown to be the most consistent predictor of outcomes,
other early social, emotional and behavioural factors were also uniquely related to subsequent
academic and non-academic outcomes. Of these factors, early hyperactivity (at 4–5 years of
age) was a consistent predictor of academic outcomes, over and above associations with early
self-regulation. This needed to be established as, in much previous research, hyperactivity
and self-regulation have been confounded. Previous research has shown similar longitudinal
associations for hyperactivity and academic outcomes (Harpin, 2005; Loe & Feldman, 2007),
although few studies have considered hyperactivity and self-regulation together. One reason
is that hyperactivity and self-regulation indeed are overlapping constructs. This is reflected in
the current research in that it was found to be necessary to include some traditional
‘hyperactivity’ items in our self-regulation index (in line with the protocols of Moffitt et al.,
2011). However, not all hyperactivity items were included in our self-regulation index, nor
was the self-regulation index comprised exclusively of hyperactivity items (it also comprised
temperament and pro-social items). Thus, a distinction between hyperactivity and selfregulation could be made and using this distinction between early hyperactivity and selfregulation, concurrent analysis showed that each had unique and independent (albeit reduced
in strength) associations with later academic outcomes (inclusion of some hyperactivity items
in our Study 3 self-regulation index precluded investigating concurrent associations with nonacademic outcomes; Figure 6.1).
The independent, yet concurrent, contribution of both hyperactivity and selfregulation to later childhood and adolescent outcomes fits the theoretical framework
proposed by Hofmann, Schmeichel and Baddeley (2012). Specifically, their model identifies
three main facets of successful self-regulation: goal setting (deciding to act in a positive
manner, despite competing impulses); motivation (to remain directed to that goal even as
circumstances become challenging); and capacity (to resist natural urges and impulses that

157

Chapter 6
are contrary to goals or requirements). These three facets are evidenced in the measures that
are used in this research. Specifically, the self-regulation index contained items that measured
the child’s on-task persistence (motivation) and autonomy in undertaking tasks (goal setting).
The hyperactivity index, by contrast, reflected the child’s behavioural and attention control
(capacity). While items used include all three of these facets (e.g., like a self-regulation item
about a child’s tendency to complete a task before proceeding to the next), that they align
more highly with different aspects indicates why concurrent associations exist in the current
study. This suggests the importance of assessing several (ideally all) aspects of selfregulation, rather than the typical approach of indexing self-regulation through assessing
behavioural and inhibitory responses of a child to stimuli (capacity; Harpin, 2005; Karreman,
van Tuijl, Aken, & Deokovic, 2006; Moffitt et al., 2013; Taylor, Chadwick, Heptinstall, &
Danckaerts, 1996).
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Figure 6.1. Revised theoretical framework for early childhood predictors of later academic and nonacademic outcome. Significant predictors in the current study are identified by bold italics.

Other socio-emotional variables (emotional problems, peer problems) included in
these analyses were also shown to predict academic and non-academic outcomes in
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adolescence; however, these relationships were weaker and less consistent once they were
considered concurrently with other child socio-emotional behaviours (e.g., self-regulation,
hyperactivity). While these results contrast with previous findings suggesting the
developmental importance of these factors (Liem & Martin, 2011; Malecki & Elliot, 2002;
Mitrou et al., 2010; Trentacosta & Shaw, 2009), their attenuation in the current analyses may
be explained – at least in part – by the strong association with self-regulation. For example,
previous studies have identified early emotional problems and peer problems as predictors of
adolescent risky and self-injurious behaviours (Holland, Vivolo-Kantor, Logan, & Leemis,
2017; Mitrou et al., 2010). In this study, however, results showed childhood self-regulation to
be the better predictor of these later outcomes. Quinn and Fromme (2010) allude to why this
might be the case, in suggesting a buffering or protective effect of self-regulation (see also
Wills et al., 2008). This protective role of self-regulation may enable individuals to resist the
pressures and reflexive reactions that are associated with emotional problems and peer
problems – similar to the proposed mechanisms that make affect behaviours like drug use.
Further, self-regulation is associated with increased resilience in adolescence (Masten, 2004),
which may also enable an adolescent to make positive life changes even if they have initially
engaged in negative or risky behaviours (e.g., resist the pressure to conform to a peer group
when this runs contrary to personal goals). This research expands on previous findings to
suggest that this protective nature of self-regulation may persist over a longer period of time
than has previously been demonstrated (e.g.,12 months; Wills et al., 2008), and may parallel
changes (or lack thereof) in self-regulation. This possibility requires further research to
evaluate, but is at least adds further weight (e.g., to Moffitt et al., 2011) to the argument that
early self-regulation may be a viable target for early intervention that could alter broad
population-level developmental trajectories.
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Besides aspects of children’s current developmental progress, this series of studies
also considered environmental and demographic predictors of academic and adolescent
outcomes. While a range of demographic and environmental factors contributed to the
prediction of children’s subsequent outcomes (e.g., SES, parenting style, HLE), this was
typically the case only for academic outcomes. That is, whereas prior research has suggested
factors such as parenting and SES to predict academic (Sirin, 2005; Tramonte, Gauthier &
Willms, 2015) and non-academic outcomes (e.g., substance use; Loukas, Prelow, Suizzo &
Allua, 2008; Quon & McGrath, 2014; Yoshikawa, Aber & Beardslee, 2012), in the current
study they only predicted academic outcomes (once considered in relation to social-emotional
development factors). Amongst these factors, HLE was found to be the most consistent in its
prediction of academic outcomes. The lack of associations with non-academic outcomes
could also be related to the ubiquitous nature of early-self regulation. Again, drawing from
the assertions of Masten (2004), even in cases of disadvantage (e.g., low SES, negative
parenting styles), high levels of self-regulation may provide a sort of resilience that attenuates
the likelihood negative outcomes in later life.
It is notable, however, that HLE was a strong and unique predictor of child selfregulation (at 4–5 years of age) over and above associations with other demographic and
environmental factors that have previously been suggested (e.g., parenting style, gender;
Grolnick & Ryan, 1989; Gunzenhauser & von Suchodoletz, 2015). This is perhaps
unsurprising given that HLE is commonly indexed by the frequency of home educational
activities that adults undertake with the child. These activities include, but are not limited to;
reading to the child, child drawing or painting, play with numbers and learning songs
(Melhuish, Sylva, et al., 2008). Results here indicate that these activities appear to be likely
to support the development of children’s ability to set goals, autonomy, their motivation to
persist in complex or difficulty tasks, and their capacity to direct and sustain their attention
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toward tasks – all components of self-regulation (Hofmann et al., 2012). Both the academic
and behavioural benefits of HLE are shown in its ability to predict both self-regulation and
academic outcomes (Chapter 3). What constitutes a high quality HLE and how to influence
changes in HLE that have follow-on positive effects for children’s development are important
areas for further research.

6.2.

Limitations
The findings from the current program of research provide greater insight into the

nature of relationships between child socio-emotional, environmental factors and later
academic and non-academic outcomes. This program of research has considered child socioemotional factors across large nationally-representative international and national data sets,
providing a broad picture of plausible non-cognitive predictors of later-life development and
outcomes. Still, replication of the current findings using more-direct measures (e.g., of child
self-regulation) could provide greater confidence in relationships that have been identified in
these analyses. Further, this research was limited to the variables available within the existing
datasets. As such, future research that is ideally designed to capture, combine and reconcile
these variables (e.g., with self-regulation measures that are more-distinct from other socioemotional predictors of interest) would be beneficial. Although these points need to be noted,
the current research project conducted concurrent analysis of variables that had previously
only been considered as individual predictors of academic and non-academic outcomes. The
large representative data sets enabled researcher to conduct complex analyses, of childhood
socio-emotional, environmental and demographic factors that predicted later academic and
non-academic outcomes. Due to the longitudinal nature of the datasets analysis could be
undertaken across a decade of child development identifying key predictors of later life
outcomes.
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Longitudinal research provides researchers with insights into what occurred for the
cohort of children who were part of this research. What these longitudinal data lack is the
capacity for examination of possible positive change for those children, i.e. intervention.
However, the research does suggest possible targets for early intervention - in particular,
HLE and self-regulation – that can assist future generations of children. Further the research
was largely based on adult reported social, emotional and behavioural measures of child
development. These are not ideal due to possible subjectivity in measurement by the adult.
However, the multi-source index of measures used showed good reliability and predictive
validity, suggesting that we were capturing essential aspects of child development. While the
factors may predict later outcomes, and longitudinal studies may show that these outcomes
change as earlier factors improve (for whatever reason), this does not answer the question of
how to improve trajectories or the extent to which we can manufacture similar changes
through intervention. Further experimental research is needed to evaluate the sorts of low
cost and wide spread approaches that can yield better outcomes for children.

6.3

Future Directions
Although there is newly emerging research that considers the cognitive, behavioural

and emotional components of self-regulation (Pears, Kim Healey, Yoerger & Fisher, 2015),
research –including the current study – has more typically investigated self-regulation in only
one of these dimensions: cognitive (e.g., Day, Connor, & McClelland, 2015); behavioural
(e.g., Dan, 2016); or emotional (e.g., Raver 2004; Dennis, 2006). Further research is needed
to determine associations and delineations between these aspects of self-regulation, and how
they uniquely or together combine to influence developmental trajectories. While the current
investigations considered the longitudinal associations of self-regulation with a range of laterlife outcomes, future research using more direct measures of self-regulation is needed to add
additional confidence to these findings. Further, some of the most robust datasets available
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(e.g., LSAC, MCS) tend to rely on adult-report data, with notable limitations of the veracity
and accuracy of these results. (Faulkner, Solomon, Berry, Deshpande, & Latimer-Cheung,
2014). As such, research that investigates the implications of adopting different measures of
self-regulation could help to reconcile a literature that is characterised by diverse
measurement approaches, yet implicit acceptance of these measures as equivalent in their
capture of a self-regulatory construct. Lastly, research into the means by which early socioemotional development can best be supported – in a way that positively influences the broad
range of trajectories for associated outcomes – is needed.

6.4.

Conclusion
The current research nevertheless demonstrates the importance of early socio-

emotional development for later life outcomes up to and including adolescence. As early
educators are another important contributor to a child’s development, they too have an
important role in shaping early environments, experiences and interactions (Sylva et al.,
2010). These results suggest that early childhood educators should aim to support both
cognitive and non-cognitive aspects of development. The importance of early development,
in particular, is suggested by findings that early intervention may yield more pronounced,
stable and lasting change (Wass, Scerif, & Johnson, 2012). Early interventions have also been
suggested as more cost effective than comparable approaches in later life (e.g., Heckman &
Masterov, 2007). Current findings support the need for early prevention, education and
intervention in the development of positive self-regulatory behaviours, especially. Some
programs currently exist, but further research, in light of the current findings, is needed to
develop effective (preferably low-cost) and integrated programs that address all aspects of
self-regulation (i.e., goal setting, motivation, capacity). Also the findings have implications
for the training of staff in universal services.
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Findings across this Doctoral research have shed further light on the need for focus
not only on cognitive skill development in early educational settings, but also non-cognitive
skills. Particularly, the studies found relationships with child socio-emotional behaviours
(e.g., self-regulation, hyperactivity) with academic and non-academic outcomes up to a
decade later. Self-regulation in childhood was not only the strongest predictor of these
outcomes, but it also predicted age of onset and frequency of risky adolescent behaviours
(e.g., smoking, attempted suicide frequency). HLE was also found to predict both socioemotional outcomes and academic achievement in primary and early secondary school,
suggesting its direct and indirect importance for later-life outcomes. Target programs that are
effective, low-cost, accessible and acceptable to parents and early years educators are needed,
including evidence of their efficacy, effectiveness, and long-term persistence of these effects.
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6.4.
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